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Proceedings of the Twenty-seventh Annual Convention 

of the 

American Railway 
Bridge and Building Association 

Held at the Hotel Sherman 

Chicago, III., October 16-18, 1917 



"^ OPENING SESSION 

^ Tuesday, Oct. 16, 1917. 

The twenty-seventh annual convention was called to order by 
.^"■^the president, C. F. Smith, at 10 a. m., in the Louis XVI room of the 
^j Hotel Sherman. 

^ The president announced that the established custom would be 
' followed of opening the meeting with prayer. 

- ■ _ _ 

Prayer was offered by the secretary, C A. Lichty. 

^■"^ The President: — Ordinarily, at these conventions, there is an 
v^address of welcome and a response as well as an address by the pres- 
ident but on account of the desire to give all of the time possible to 

^the very full program of live topics which are of first importance to 
\>the members of the association it was decided to dispense with them 

^and proceed with the business of the convention. 

V^ I do not want to allow the opportunity to pass without com- 
. i-menting on the fine attendance of both the members and their fam- 
ryiilies at this meeting. Early in the season quite a few members rec- 
ommended that the convention be postponed on account of condi- 

v^tiofts arising out of the war — the principal reason being that but few 
members might be able to attend. The executive committee wisely 

.set out early to revise the program, dropping some of the subjects of 
^lesser importance and substituting therefor live topics, giving special 

v consideration to the labor and material situation at the present time. 

- You will readily agree that this was the wise plan to adopt as you 

\ can see that we have the largest attendance in our history. We have 
' members present from the extremes of Maine, Florida, Texas and 
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California as well as quite a sprinkling from Canada. There are also 
eight past-presidents present. 

Now I might say that everybody here has undoubtedly been 
called upon to make sacrifices during the last year that have not been 
made for many years before, — ^and while we hope it will not be long 
until the war will end, — these sacrifices will have to be made for 
some time to come. 

It also comes to me to say that we miss our old friend " Dea- 
con " Patterson who passed away quite suddenly during the last 
year. He has attended every annual convention up to 1917 and was 
the secretary from 1892 until 1909. I hope that all who can will at- 
tend the memorial service in his honor here tonight. 

The next order of business is roll call and as we have the card 
registration system in eflfect at the entrance of the convention hall 
we will dispense with the calling of the roll. 

The registration showed the following members present : 



P. Aagaard 
W. E. Alexander 
L. J. Anderson 
G. W. Andrews 
F. C. Baluss 
H. Bender 
L. M. Blake 
S. C. Bowers 
Z. T. Brantner 
C. W. Brown 
T. B. Browne 
R. J. Bruce 
J. E. Buckley 
F. L. Burrell 
W. M. Camp 
W. M. Cardwell 
W, W. Casey 
W. Cayley 
J. E. Cole 

0. F. Dalstrom 
W. L. Derr 

1. A. Draper 
H. R. Drum 
W. E. Duckett 
Jas. Dupree 

T. H. Durfee 
W. O. Eggleston 
Chas. Esping 
Chas. Ettinger 
M. Fisher 
C. F. Flint 
M. T. Flynn 
W. C. Frazier 
Frank Gable 
T. B. Gaut 

B. F. Gehr 

C. W. Gooch 



Chas. Gradt 

F. W. Graham 

F. M. Griffith 

Edw. Guild 

L. D. Hadwen 

Thos. Hall 

A. W. Harlow 

A. T. Hawk 

W. G. Hicks 

R. C Henderson 

F. J. Hodges 
Peter Hofecker 

G. M. Hoffman 
W. T. Hopke 
H. A. Horning 
W. B. Hotson 

E. T. Howson 
A. T. Humbert 
Jno. Hunciker 
J. S. Huntoon 
J. A. Hutchins 
W. J. Jackson 
A. J. James 

G. H. Jennings 
J. O. Jewell 
C. H. Johnson 
Maro Johnson 
Lee Jutton 

F. E. King 

C. R. Knowles 

W. J. Lacy 

N. H. Lafountain 

P. P. Lawrence 

A. Leslie 

C. A. Lichty 

J. A. Lorch 

Geo. Loughnane 



B. F. Manley 
G. A. Manthey 

C. A. Marcy 
A. S. Markley 

S. W. McCaulley 

D. L. McKee 
W. S. McKeel 
Neil McLean 
A. McNab 

A. B. McVay 

E. S. Meloy 
W. F. Meyers 
A. F. Miller 
[. W. Miller 
G. A. Mitchell 
A. Mon'zh^imer 
Homer Morgan 
W. H. Mulcahy 
D. G. Musser 

A. B. Nies 
W. M. Noon 

G. K. NlISc; 

P. J. O'Neill 
J. F. Parker 

B. F. Pickering 
J. O. Potts 

D. E. Plank 
W. F. Rankin 
J. A. S. Redfield 
R. H. Reid 
J. V. Reynolds 
G. T. Richards 
R. W. R'chardson 
M. Riney 
John Robinson 
J. S. Robinson 
G. A. Rodman 
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E. J. Rohr 

D. Rounseville 
R. C. Sattley 

F. E. Shanklin 
J. B. Sheldon 
1. L. Simmons 

E. L. Sinclair 

F. P. Sisson 
C. E. Smith 
L. Spalding 
Jos. Spencer 
Wm. Spencer 
T. M. Staten 
W. M. Sterling 
W. F. Strouse 



H. C. Swartz 
W. G. Swartz 
W. M. Sweeney 
A. M. Swenson 
P. Swenson 
S. C. Tanner 

D. B. Taylor 
F. A. Taylor 
J. J. Taylor 
J. B. Teaford 
M. E, Thomas 
C. Thompson 
R. E. Todd 

J. E. Toohey 

E. E. R. Tratman 



H. von Schrenk 
C. F. Warcup 

F. E. Weise 
J. B. White 
J. L. Winter 
J. P. Wood 
W. E. Wood 

C. W. Wright 

G. A. Wright 
J. P. Yates 
R. C. Young 

E. C. Zinsmeister 

D. C. Zook 



The following applicants for membership subsequently elected, 
were also present : 



Edward Collings 
John Cronin 
O. H. Dickerson 
L. H. Douglas 
H. A. Gerst 



Nels Johnson 
A. D. McCallum 
Edwd. McGuire 
L. A. Mitchell 
R. W. Smith 



L. Spalding 

A. M. Swenson 

C. G. Vollmer 

C. F. Womeldorf 



Total number of members registered, 168. 

The President : — Inasmuch as the minutes of the last meeting 
have been published in the proceedings and placed in the hands of 
all of the members we will dispense with their reading unless there 
is some objection. Hearing no objection, the minutes will stand ap- 
proved. 

I will appoint F. E. Weise assistant secretary. 

We will now listen to the report of the secretary-treasurer. 



REPORT OF THE SECRETARY-TREASURER 

The past year has been unusual in many respects. Labor and ma- 
terial conditions have showed a decided unrest and for these reasons 
the bridge and building departments of all the railroads have had a hard 
time to get along. 

The war has drawn on our number for at least a dozen officers while 
death has claimed several of our prominent members, among them our 
faithful secretary emeritus, Mr. S. F. Patterson. 

At the last annual meeting St. Paul was yoted as the location for 
the 1917 convention. The executive committee later saw fit to change 
the location to Chicago which undoubtedly was a wise move. 

As far as we have been able to learn the following 7 members have 
died since our last annual meeting: C. G. Connolly, of the D. L. & W., 
died Oct. 21, 1916, a few hours after being struck by a switch engine. 
J. McMahon, of the Grand Trunk, died Nov. 18, 1916, from heart failure 
after pumping a hand velocipede while overseeing some work. W. M. 
Clark, of the Baltimore & Ohio, died Jan. 1 from being struck by a pas- 
senger train. James Vaughn of the D. & R. G., died March 11, 1917. S. F. 
Patterson died from pneumonia, in Chicago. April 17, 1917. R. T. Mc- 
Kee, of the Illinois Central, died June 10, 1917, after being struck bv a 
locomotive. Walter Gaskin, of the Southern Pacific, died Aug. 29, 1917, 
after an operation. At the beginning of the year we had 709 members. 
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Delinquencies, resignations and death have reduced the number to 682. 

Our revenues are dropping each year owing to a decrease in income 
from advertising and to non-payment of dues. 

We issued 1,200 copies of the proceedings of the New Orleans meet- 
ing. Three numbers of the Bulletin were published during the year. 

Number of members enrolled at close of 1916 convention 709 

Number of deaths during the year, 7 

Resignations, 6 

Dropped for non-payment of dues, 14 

Total number of members at opening 1917 convention, 682 

Financial 
Balance on hand, last report, $1,285.88 

Receipts. 

Dues and fees, $1,159.00 

Advertising, 1,183.60 

Sale of badges, 23.00 

Sale of books, 59.44 

Interest, 62.00 



Total receipts $2,487.04 



Total on hand and received, $3,772.92 

Disbursements 

Postage, $ 112.05 

Printing and engraving, 1,238.39 

Stationery and office supplies, 81.88 

Editing, 65.00 

Drafting, 8.40 

Stenographer, 1 12.50 

Expenses of various committees, 33.76 

Badges, 68.75 

Salaries and office rent, 800.00 

New Orleans Convention expenses, 170.30 

Telephone, telegraph, etc., 4.00 

Charity, 100.00 

Miscellaneous, 20.10 



Total disbursements, 2,815.13 



Balance on hand Oct. 15, 1917 $ 957.79 

Of the above amount $800 is out on first mortgage notes and the 
balance of $157.79 is on hand in the bank. 

The report was adopted and placed on file. The president ap- 
pointed J. S. Robinson, W. F. Strouse and P. Swenson a committee 
to audit the books of the secretary-treasurer. 

The chair also appointed a committee on resolutions consisting 
of B. F. Pickering, Lee Jutton and L. D. Hadwen. 

The President : — We will next take up the report of the com- 
mittee on membership. 



REPORT OF MEMBERSHIP COMMITTEE V 

REPORT OF MEMBERSHIP COMMITTEE. 

The membership committee issued the following circular, which, 
with a small leaflet containing information, was sent out to prospective 
members: 

Dear Sir: — . 

The American Railway Bridge and Building Association cordially 
invites you to become a member of that Association. Your name has 
been suggested to the Membership Committee and we feel that you 
should make application for the following reasons: — 

• 

B 1. You are eligible. 

E 2. The Association needs you. 

C 3. You need the Association. 

A 4. Co-operation with men engaged in work similar to yours on 
other railroads and in other parts is a privilege. 

U 5. United efforts bring best results. 

S 6. At the annual meetings of the Association good fellowship 
and interesting discussions prevail. 

E 7. With every additional loyal member the Association is more 
effectively able to serve the purpose for which it was organ- 
ized. 

This association was organized 26 years ago by practical bridge and 
building men, with the object of advancing knowledge pertaining to the 
profession. It provides a clearing house for the exchange of ideas and 
experiences and as such has proven of great value to its members and 
the railroads with which they are connected. It is to the Bridge and 
Building department what the American Railway Engineering Associa- 
tion, the Master Car Builders' Association, etc., are to the other depart- 
ments, and its usefulness has been recognized and appreciated by the 
railroads. 

The Association has about 700 members among whom are many 
high officials of railroads who have retained their membership after 
being advanced. It is felt that there are many others who are eligible 
to membership but who have not become associated with us, probably 
from lack of acquaintanceship, and we are taking this means to reach 
all such, believing that increased membership will be of mutual advan- 
tage. 

The cost is $5 for membership and the first year's dues, the annual 
dues thereafter being $2. The Proceedings of the Annual Conventions 
are published in well-bound book form consisting of about 400 pages; 
this alone is worth more than the cost of annual dues. 

If you will fill out the enclosed application blank and send it to the 
Secretary, C. A. Lichty, 319 No. Waller Ave., Austin Station, Chicago, 
you will be elected a member at the next annual convention to be held 
in Chicago, Oct. 16-18, 1917. 

You are also wanted to attend any of our conventions whether you 
make application for membership or not, the meetings being open to 
all who are interested in the profession. 

Very truly yours, 

(Signed by the Committee.) 

The president also issued a circular as follows, which was sent to 
a number of officers of various railroads: 

Dear Sir: — 

I am writing to suggest to you the desirability of having your 
bridge engineer, bridge and building supervisors, general water service 
foremen, etc., become members of this Association. The Am. Ry. Bridge 
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& Building Association is conducted along the same lines as the Am. 
Ry. Engineering Association, but treats of the purely practical and 
constructive side of B. & B. work as diflferentiated from theory and de- 
sign. I am convinced that the work done by the B. & B. Assn. is of 
inestimable value to its members, and to all men interested in B. & B. 
work. The present membership of the Association is about 700. 

Committees each year prepare reports which are submitted and 
discussed at the annual convention, and printed later in the Proceed- 
ings. The Proceedings of the last few years contain more practical 
information in concise form than can be found elsewhere. If a member 
were to obtain nothing more for his annual dues than the Proceedings 
Ke would be fully repaid, and would be a more valuable man to the 
railroad company. 

The dues are nominal. Entrance fee $3, annual dues $2, — $5 with 
the application blank pays for membership and one year's dues. Enclosed 
blanks are for distribution among your B. & B. officers who are not 
now members. It would be a good investment for your company to pay 
the entrance fees and the^first year's dues of such officers as you would 
like to have join. Additional application blanks will be furnished 
promptly on request by C. A. Lichty, secretary, 319 No. Waller Ave., 
Chicago, 111. 

I desire to call your attention to the fact that your road has no 
representation at present in the membership of our Association." I hope 
that some of your men can join this year so that your road can secure 
the benefits of our meetings and proceedings. (See note below.) 

At a meeting of the executive committee at Chicago a short time 
ago conclusion was reached to postpone the regular annual meeting 
scheduled for St. Paul, Oct. 16-18, and to hold this year's meeting at 
Chicago, in order to render it more accessible to the members. It was 
also decided to eliminate the purely social features and to confine the 
convention strictly to business, and also to postpone the consideration 
of some of the routine reports, and to substitute therefor special reports 
and papers by men specially qualified, covering the conditions as to labor 
and materials Drought about by the war, as it was thought that the con- 
sideration of these matters by the members at this time will be of in- 
estimable benefit to the railroads. It is hoped that your company will 
be well represented at the convention. 

Yours truly, 

C. E. Smith, 

President. 

(Note: Where roads had only a small representation in the Associa- 
tion, paragraph 4, above, was made to read: "For your ready reference 
I attach the names of your present officers and employes who are mem- 
bers of the Association. I hope it will be the good fortune of your com- 
pany and this Assocation that this list be increased.") 

Despite the fact that it was a difficult year, for various reasons, to 
solicit new member the committee, with the assistance of the president, 
secretary and other members, is pleased to submit the following list of 
applicants for your approval and election to membership. 

J. D. Moen, 
G. A. Manthey, 
A. S. Clopton, 
A. W. Reynolds, 
A. J. James, 
A. W. Smith, 
Frank Lee, 
Frank Ingalls, 

Committee. 
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LIST OF APPLICANTS FOR MEMBERSHIP 

Ballard, C. F., Carp. For., S. A. L. Ry., Peachland, N. C. 
Brooks, G. E., Mast. Carp., C. R. I. & P. Ry., Rock Island, 111. 
Brown, E. H., Supv. B. & B., N. P. Ry., Minneapolis, Minn. 
Coffin, S. P., Supv. B. & B., B. & M. R. R., Charlestown, Mass. 
Collings, Edwd., Chief Carp., C. M. & St. P. Ry., Perry, Iowa. 
Cronin, Jno., For. B. & B., C. & N. W. Ry., Winona, Minn. 
Dickerson, 0. H., Prin. Asst. Engr., D. & I. R. R. R., Duluth, Minn. 
Dickson, G. H., Asst. Engr. B. & B., T. & N. O. Ry., North Bay, Ont. 
Douglas, L. H., Mast. Carp., B. & O. R. R., Cleveland, O. 
Estes, C. F., For. Brdgs., Pac. Elec. Ry., Los Angeles, Cal. 
Eubanks, J. E., Br. For., S. A. L. Ry., Yulee, Fla. 
Fink, Albert, Gen. For., B. & B., D. L. & W. R. R., Buffalo, N. Y. 
Gerst, H. A., Asst. Engr., Bridge Dept, G. N. Ry., St. Paul, Minn. 
GongoU, O. C, Asst. Supt., B. &: B., Soo Line, Minneapolis, Minn. . 
Hayes, J. L., Div. Engr., C. R. I. & P. Ry., Rock Island, 111. 
Heiszenbuttel, H., Genl. For., B. & B., C. & N. W. Ry., Norfolk, Neb. 
Johnson, Nels, Supv., B. & B., C. G. W. R. R., St. Charles, 111. 
Jones, ±^usey, Act. Engr. Strs., B. & M. R. R., Boston, Mass. 
Manson, E. F., Mast. Carp., C. R. I. & P. Ry., Manly, Iowa. 
McCallum, A. D., For. W. S., C. H. & D. Ry., Hamilton, O. 
McClanahan, S. L., Div. Engr., C. R. I. & P. Ry., Herington, Kans. 
McGuire, Edwd., Ch. Carp., C. M. &. St. P. Ry., Marion, Iowa. 
Mitchell, L. A., Eng. M. of W., U. T. Co. of Ind., Anderson, Ind. 
Oldham, W. J., B. & B. Master, T. & N. O. Ry., North Bay, Ont. 
Post, J. C, B. & B. For., L. A. & S. L. R. R., Los Angeles, Cal. 
Ray, G. T., Supv. B. & B., St. J. & G. I. R. R., Marysville, Kans. 
Shields, A. C, Div. Engr., C. R. I. & P. Ry., Trenton, Mo. 
Smetters, S. T., Asst. Br. Engr., Sanitary Dist. of Chicago, Chicago, III. 
Smith, R. W., Gen. For., B. & B., T. & B. V. Ry., Teague, Tex. 
Spalding, Lawrence, Supv. Struct., B. & L. E. R. R., Greenville, Pa. 
Spell, W. A., Ch. D'ftsman, A. B. & A. Ry., Atlanta, Ga. 
Swartz, W. G., Asst. Engr. Const, G. T. R., Campbellford, Ont. 
Swenson, A. M., Draftsman, C. R. I. & P. Ry., Chicago, 111. 
Vandercook, Wesley, Ch. Engr., S. A. & S. W. Ry. Sys., Lake rh'\rlcs, L?.. 
Vollmer, C. G., Ch. Carp.. C. M. & St. P. Ry . Elk Point, So.- Dak. 
Womeldorf, C. F., Asst. Engr., C. & N. W. Ry., Chicago, 111. 

Total number of applicants, 36. 

The secretary was authorized to c^st the ballot electing the 36 
applicants to membership. 

REPORT OF EXECUTIVE COMMITTEE 

Congress Hotel, Chicago, March 21, 1917. 

The meeting was called to order by the president, C. E. Smith. The 
members present were C. E. Smith, Lee Jutton, F. E. Weise, W. F. 
Strouse, C. R. Knowles, A. Ridgway, J. P. Wood, D. C. Zook and C. A. 
Lichty. Several other members of the Association were also in attend- 
ance. 

The secretary reported on the hotel situation at St. Paul and it was 
decided that the St. Paul hotel was adapted to our requirements and 
that negotiations would probably be concluded at an early date. 

President Smith explained fully the result of a conference the pre- 
vious evening with the officers of the American Railway Engineering 
Association at which was discussed the co-operation or co-ordination 
of the various railroad organizations with that association and the Amer- 
ican Railway Association. Many of the so-called " secondary " associa- 
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tions were represented by their president or secretary or both. (Sev- 
eral members from this association were present.) 

It was voted that we co-operate in the future with the two associa- 
tions herein named to the extent of conferring from time to time par- 
ticularly on the list of subjects for committee reports so as to avoid 
as much as possible duplication of work, etc., keeping in mind the scope 
of the different organizations and that it be our desire to avoid any- 
thing that might compromise or embarrass the other associations or 
the railway companies. 

Mr. Weise recommended that a committee of three be appointed 
annually hereafter immediately after the annual meeting whose duty 
it would be to select the list of subjects and present it to the March 
meeting, and after action by the executive committee proceed with the 
appointments of the committees on subjects for report and discussion, 
all of which was to be presented to the following convention for its 
approval, — the chairman of said committee of three to be the first vice- 
president. ^ 

Meeting adjourned. 

Chicago, July 25, 1917. 

A meeting of the executive committee was held at the Congress 
Hotel, Chicago, at 10 a. m. July 25, 1917, pursuant to the call of the 
president. The members of the committee present were: C. E. Smith, 
Lee Jutton, F. E. Weise, C. R. Knowles, J. S. Robinson, J. P. Wood, 
D. C. Zook, and C. A. Lichty. Several other members were present in- 
cluding E. T. Howson and C. Ettinger. 

The president stated that the prime object of the meeting was to 
consider the advisability of postponing the 1917 convention. Letters 
were read from a number of members, some of whom were in favor of 
postponing the convention while others were in favor of holding it as 
usual. Upon first consideration (after some discussion) the committee 
was unanimous in its decision to hold a convention but it was deemed 
advisable to change the location of the meeting to Chicago instead of 
St. Paul, as was voted at the New Orleans convention. It was the con- 
sensus of opinion that it would be wise to carry over certain subjects 
and substitute therefor several live topics bearing on the labor and ma- 
terial situation and other subjects which were of timely interest to our 
members and the railroads in common in the present crisis. 

It was also decided to eliminate most of the entertainment features 
accept for those of the ladies who might be in attendance. A new com- 
mittee of arrangements was appointed consisting of F. E. Weise, E. T. 
Howson and the secretary. The committee also voted to remit the dues 
of all members who are engaged in military service. 

Meeting adjourned. 

A meeting was called at the close of the Chicago convention, 
Wednesday, Oct. 18, 1917, at which no other business was transacted 
than to arrange to send a few engineering journals to our membership in 
France. Matters pertaining to advertisements were also discussed to 
some extent. 

C. A. Lichty, 

Secretary. 

REPORT OF COMMITTEE ON RELIEF 

Joliet, III, Oct. 15, 1917. 

The committee on relief has received no requests for aid during the 
past year with the exception of one from a member who desired a better 
position. 

One of our old members was materially assisted by the road with 
which he was formerly engaged and was also placed on the pension 
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roll. A check was also mailed to the same member from the funds of 
the association. 

This association has always taken good care of its members and if 
at any time members hear of anyone belonging to the association who 
is in need of relief or looking for a position the committee on relief 
should be notified promptly. 

Respectfully submitted, 
Arthur Montzheimer, 
i/* Committee on Relief. 



REPORT OF THE OBITUARY COMMITTEE 

Chicago, Oct. 16, 1917. 
To the Members of the Association: 

The obituary committee is called upon to report the death of the 
following members on the dates giren herewith: 

C. G. Connolly, October 21, 1916; J. McMahon, Nov. J8, 1916; W. M. 
Clark, January 1, 1917; James Vaughn, March 11, 1917; Samuel F. Pat- 
terson, Ajiril 17, 1917; R. J. McKee, June 10, 1917; Walter Gaskin, 
Aug. 29, 1917. 

The members of this association feel deeply the loss of their broth- 
ers who were faithful to their employers and their families and true 
and loyal to the American Railway Bridge and Building Association. 

Therefore: be it resolved that the sincere sympathy of this associa- 
tion be and is hereby extended to the families of our deceased brothers 
and that we commend to them the loving kindness and tender mercy 
of the All-wise Creator who maketh and taketh away, and who is ever 
the comforter and strength of all who believe in Him. 

Be it further resolved that a copy of these resolutions be entered in 
our proceedings and like copies sent to the families of the deceased 
members. Respectfully submitted, 

B. F. Pickering, 

Committee. 

The report of the committee was adopted. 

Letters and telegrams were received from numerous mem- 
bers who regretted their inability to be present, but wishing the 
convention success. Among these were all of our past-presidents 
who were absent, besides several charter members. 

President Smith introduced C. W. Gooch of Des Moines, Iowa, 
wBo received an ovation. Mr. Gooch was the first secretary of the 
association and stated that he well remembers the time when 
Deacon Patterson submitted his application for membership prior 
to the Cincinnati convention. 

The President: — ^This completes the preliminary business and 
we will take up one of the reports of the standing committees before 
the noon hour. 

The first report is "The Economical Delivery of Water to 
Locomotives." I will ask C. R. Knowles, superintendent of 
water service of the Illinois Central to come forward and present 
the report. 

C. R. Knowles read the report. (See report and discussion.) 
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AFTERNOON SESSION 

Tuesday, October 16, 1917. 
The meeting was called to order by President C. E. Smith at 

llie President :-^The first paper this afternoon is on the sub- 
ject of " The Erection of Plate Girder Spans with the Least Inter- 
ruption to Traffic." I will ask Lee Jutton to come to:^e platform 
and re94 the report. This is a very interesting subject and I am 
sure it will bring out a good discussion. 

L. Jutton read the report. (See report and discussion.) 

Chas. Ettinger next read a report on " Paint and Its Application 
to the Ex^er^or of Railway Buildings." (See report and discussion.) 

The paper on " Concrete Casing for Steel Structures •' was pre- 
sented by the author, E. E. R. Tratman. (See report and discus- 
sion.) 

.The President: — ^The last paper on today's program is not a 
committee report for discussion, but is one that was written by our 
past president, George W. Rear, on " Snow Sheds." Mr. Rear is con- 
nected with the Southern Pacific which runs up through the Sierra 
JPevada mountains and has had some experience with snow sheds, 
as you can well imagine. One of the photographs shows snow 80 
ft. deep. I am sure this will be a very interesting and valuable addi- 
tion to our proceedings. 

This concludes the program for the afternoon. I wish to re- 
mind you of the meeting here tonight in honor of Mr. Patterson. 

Meeting adjourned at 5 : 45 p. m. 

MORNING SESSION 

Wednesday, Oct. 17, 1917. 

The president called the meeting to order at 10 a. m. 

The President: — The first item of business this morning will be 
the report of the nominating conjmittee which will be read by the 
secretary. 

REPORT OF COMMITTEE ON NOMINATIONS 

To the members of the American Railway Bridge and Building Asso- 
ciation: 

After careful consideration the committee on nominations submits 
the following list of names for officers of this association for the en- 
suing year: 
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• 

For president, S. C. Tanner, 
First vice president, Lee Jutton, 
Second vice president, F. E. Weise, 
Third vice president, W. F. Strouse, 
Fourth vice president, C. R. Knowles, 
Secy-Treas., C. A. Lichty, 

Members of the executive committee, A. Ridgway, J. S. Robinson, 
J. P. Wood, D. C. Zook, A. B. McVay and J. H. Johnston. 

Respectfully submitted, 
R. H. Reid, 
L. D. Hadwen, 
J. P. Canty, 

Committee. 

REPORT OF THE AUDITING COMMITTEE 

Chicago, Oct.. 17, 1917. 

The committee appointed by the president to audit the books of the 
secretary-treasurer has examined the accounts and found them to be 
correct as shown in the report submitted to the association. 

J. S. Robinson, 
W. F. Strouse, 
P. Swenson, 

Committee. 

The President : — The next in order will be the presentation of 
several letters on " How to Secure and Hold Bridge and Building 
Men." The secretary will please read the letters. (See letters from 
F. L. Burrell, J. S. Lemond, J. P. Wood, W. E. Alexander and E. 
C. Zinsmeister and discussion following.) 

After some discussion of the letters President Smith suggested 
that before continuing it might be advisable to present F. E. Weise's 
paper on the subject of " Housing and Feeding Bridge and Building 
Maintenance Crews " in order that the discussion on the two sub- 
jects might be carried on jointly. (See report and continued dis- 
cussion.) 

The president gave a short talk on Liberty Bonds, after which 
there was presented the paper on " Uniform Rates of Pay Versus 
Differential Rates for Experienced Men" by E. T. Howson. (See 
report and discussion.) 

No paper was presented on " Small Versus Large Gangs for 
Maintenance Work " and the president suggested that the subject 
be carried over for next year. 

A short report was presented on the subject of " Labor Saving 
Equipment." The committee complained of the difficulty in getting 
the information from the railroads to enable it to get out a satisfac- 
tory report. (Subject continued.) .., 

The president announced the program for the afternoon meet- 
ing when adjournment was taken at 12 : 20 until .2 : 00 p. m. 
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AFTERNOON SESSION 

Wednesday, October 17, 1917. 

The meeting was called to order by the president at 2 : 15 p. m. 

The President :— The first paper on the program for this after- 
noon is on the subject of " How Can We Best Meet the Present 
Bridge and Building Material Situation?" The bridge and struc- 
tural steel situation is particularly difficult on account of the tremen- 
dous demand of the government for steel for ships and war pur- 
poses. We are very fortunate in being able to have a paper pre- 
sented by Albert Reichman, the district manager for the Chicago 
district of the American Bridge Company, which will bear on that 
phase of the subject. (See paper by A. Reichman.) 

The president announced that the next phase of the subject to 
be considered was with reference to the lumber situation and that we 
would hear from H. von Schrenk as regards yellow pine material 
and from O. P. M. Goss concerning fir lumber from the western 
coast. (See remarks by Messrs. von Schrenk and Goss.) 

C. R. Knowles followed with a paper along the same line with 
particular reference to Water Service Materials. (See paper.) 

Chas. Ettinger was called upon to make some remarks pertain- 
ing to the availability of materials for painting. 

'''^* Some discussion followed, citing instances where material from 
former bridges arid buildings could be overhauled and strengthened 
and made to take the place of new material where it was impossible 
to secure new material in the present stringency. (See discussion.) 

The secretary presented a short paper on the subject — " Con- 
serving the Supply of Materials by Intelligent Reclamation." (See 
report and discussion.) 

Mr. Camp was called upon for a report of the committee ap- 
pointed to make recommendations to the association as to what fur- 
ther action should be taken to fittingly memorize Ex-Secretary 
Patterson. 

W. M. Camp : — I want to say that the response from the mem- 
bers who contributed to the remarks made at the memorial service 
last evening was quite gratifying. We had 22 who made remarks 
and 22 letters were read. Some more letters have been received, so 
that so far there have been 46 memorial addresses. 

I was not aware, at the time the president appointed this com- 
mittee, just what was the purpose of it, but I soon found out that 
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there seemed to be a feeling quite generally throughout the member- 
ship that something more should be done to memorialize Ex-Secre- 
tary Patterson than what took place at the meeting last night, and 
many have inquired if some fund could not be provided to erect a 
monument over his grave. 

The subject was brought up last evening in the regular manner, 
and the committee was authorized to find out what existing monu- 
ment there was over the grave. We find that there is a family monu- 
ment there but the family is willing that the association may use a 
tablet in some way to connect the Deacon distinctly with this asso- 
ciation. 

The committee has met and discussed the matter, and it would 
like to know what the association is willing to authorize it to do in 
this connection. One thing which is sometimes done in tablets, is to 
cast the features of the deceased in bronze. Mr. Pickering seems 
to think that perhaps the monument might not be adaptable to such 
a tablet as we might wish to erect, and that a better arrangement 
perhaps would be to erect it on the lot over the grave and then, if 
we have money enough, we could perhaps consider the question of 
having the features of Mr. Patterson sculptured on the tablet. One 
member suggested that the tablet be in the form of the shield of the 
association. 

It seems there will be no trouble in getting the necessary funds. 
A number have expressed a desire to contribute, some $5 and some 
$10 while practically every member would be willing to contribute 
a dollar or two. It is the opinion of the committee that this money 
should be raised by voluntary contributions rather than from the 
treasury of the association. 

I understand his name would properly be inscribed upon the 
monument and there would be nothing but family remembrances 
of the Deacon, whereas a good many are desirous that there shall 
be some memorial which shall distinctly connect the Deacon with 
this association. The committee would like the sense of the associa- 
tion. I will therefore make a motion that it is the desire of the as- 
sociation that some form of permanent memorial be provided by 
voluntary contribution. 

» 

P. J. O'Neill: — I wish to support that motion, but I think it 
ought to be a part of the motion that the members not present should 
have an opportunity to contribute, by sending them notice in the 
Bulletin or otherwise. 
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W. M. Camp: — It was in the mind of the committee, that the 
members not present would be asked if they desired to contribute. 

Mr. Camp accepted Mr. O'NeiU's amendment to his original 
motion. The motion, as amended by Mr. O'Neill, was put to a vote 
by the president and carried. 

The President: — I will appoint Messrs. Strouse, Hadwen and 
Montzheimer a committee of three to circulate among the members 
and carry out that portion of the motion which applies to the attend- 
ance here today. 

The contributions were then taken and counted by the commit- 
tee appointed by the, president. 

The President : — The next paper is on " Shipping Company Ma- 
terial Economically by Loading Cars to Capacity and Unloading 
and Releasing Them Promptly." This paper has been written by 
J. R. Pickering, superintendent of car service of the Rock Island, 
who is perhaps as well qualified as any man in the country to speak 
on that subject. In view of the demand of the Government at Wash- 
ington that cars shall be fully loaded, it is up to the railroad men 
here to do their part in setting a good example to the public by load- 
ing their cars to capacity. In the absence of Mr. Pickering I will 
ask Mr. Howson to read that paper. (See paper and discussion.) 

The President : — The next paper on the subject of " Bridge and 
Building Material Yards " is directly in line with the discussion of 
the preceding paper and in the absence of the author, H. C. Pearce, 
general purchasing agent of the Seaboard Air Line, I will ask the 
secretary to read the paper. (See paper and discussion.) 

G. T. Richards also presented a paper giving the layout and the 
practice followed by the Chicago, Milwaukee & St. Paul at its exten- 
sive yard at Tomah, Wis. (See paper.) 

The President: — I do not want to close this session without 
saying a few words, for it becomes necessary for me to leave Chi- 
cago after the banquet tonight for Kansas City on urgent business. 
I want to thank you all for the way in which you have paid atten- 
tion and stuck to the business of the convention the last two days 
which has made it a grand success. I hope it will be my pleasure 
to meet with you from year to year as time goes on and continue our 
pleasant relations for I have a very warm spot in my heart for this 
association. (Applause.) 

Meeting adjourned at 5 : 30 p. m. 
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MORNING SESSION 

Thursday, Oct. 18, 19] 7. 

The meeting was called to order by the first vice president, S. C. 
Tanner, at 9 : 45. 

The Chairman: — If there is nothing else to come before the 
meeting at this time we will proceed to the election of officers for 
the ensuing year. 

The secretary will again read the list of names given in the re- 
port of the nominating committee. 

(The secretary read the list of names.) 

G. W. Andrews moved that W. M. Camp be instructed to cast 
one ballot for the members present, electing as officers those who 
have been recommended by the committee. 

Motion carried and vote cast. • 

The Secretary: — In the absence of the outgoing president we 
will ask G. W. Andrews, the oldest surviving past president to come 
forward and install the newly elected president. 

G. W. Andrews: — Mr. Tanner (arising), in behalf of the mem- 
bers who have elected you I ask you to accept the office of president 
of this association. 

(Mr. Tanner accepts.) 

Gentlemen, it affords me a great deal of pleasure to introduce 
to you our newly elected president, S. C. Tanner. This is a pleasure 
in more ways than one. I have been associated with Mr. Tanner for 
a number of years. He now is occupying the position on the rail- 
road which I once had the honor of holding and he is now to as- 
sume the position of the highest honor which can be bestowed by the 
members of this grand old association which likewise conferred the 
honor on your humble servant. If Mr. Tanner makes as good a 
president as he has made a master carpenter he will serve the as- 
sociation with honor. 

The President: — ^Mr. Andrews and Gentlemen: I wish to 
thank you for conferring on me the honor of electing me to the 
highest office in this Association. 

I will ask the other members present who were elected as of- 
ficers to please rise and indicate their acceptance of the positions 
which they have been called upon to fill. 

(The newly elected officers arose and accepted.) 

C. W. Wright : — We have had a live worker in our organization 
in the last year in Mr. Smith, and he has filled the specifications in 
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every way. He is not present with us this morning, and we didn't 
get a chance to say anything to him, but I would now move you that 
we extend a vote of appreciation to Mr. Smith for his efficient and 
able services as president of this association for the past year. 

The motion was duly seconded and carried. 

The President : — The next item to be brought up for your ac- 
tion is the selection of the location for holding the 1918 convention. 

Nominations are now in order. 

The Secretary : — Before making the nominations for the next 
meeting place please permit me to make a few remarks based on the 
experiences of the year just passed. Many of those present may 
not know why the location was changed from St. Paul to Chicago. 
In the early part of the season, after several similar organizations 
had decided to abandon their annual meetings, the secretary re- 
ceived numerous letters from our members quite a few of which 
were favorable to the abandonment of our meeting for one year at 
least, while others suggested that we carry out the program as usual. 
Several of the prominent members in the vicinity of St. Paul recom- 
mended that we call the meeting off.' The secretary wrote the mem- 
bers of the executive, committee asking them if they would not favor 
a one day's session at least in some central location and thus keep 
the affairs of the association alive as it was observed that some other 
similar organizations were carrying out their conventions as in other 
years. The replies were nearly all favorable. The result was made 
known to the president, C. E. Smith, who called a meeting of the ex- 
ecutive committee, at which meeting nine of the executive members 
were present. It was decided to revise the program and to substitute 
certain subjects that would interest all of our members, the discus- 
sion of which would accrue to the decided benefit of the railroads. 
Mr. Howson assisted the committee materially in all of its under- 
takings. The wisdom of the decision is left to the judgment of the 
association after seeing the results of this convention. 

What I want to mention in particular is that for some time to 
come we must not forget to keep in mind the selection of a location 
where the hotel facilities will be ample to provide suitable accommo- 
dations for the attendance is increasing every year. When the lo- 
cation is determined we should be particular to select a hotel which 
will be able to provide a suitable convention hall. Several of our 
conventions have been held in halls where the noise actually ruined 
the effect of the sessions. 

Now in nominating cities for our next meeting place I think 
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it would be wise to keep within range of easy transportation facil- 
ities. We ought not to consider places far out of the way at all. 
We might select a place like St. Paul which location could again be 
changed by action of the executive committee if war and other con- 
ditions made it necessary the same as was done this year. Person- 
ally I have no choice. I do not think it would be a mistake to go 
east next year if not too far. 

B. F. Pickering : — I didn't expect to take any active part in the 
discussion of the question of our next year's meeting place, but some 
of the gentlemen behind me were going to poke me in the back and 
I had, for comfort's sake, to get up. (Laughter.) 

I think we should take into consideration not only the matter of 
suitable hotel accommodations in selecting our place of meeting, but 
under present conditions in our country we should be exceedingly 
careful in selecting any definite place for the next year's meeting. 
I was quite amused at our secretary who said that we either ought 
to select some near-by point, such as St. Paul, or leave it in the hands 
of the executive committee. Now St. Paul may be a near-by point 
for Mr. Lichty, but not for Mr. Alexander. However, I quite agree 
with what our secretary said in regard to making any definite selec- 
tion. I also think that in justice to St. Paul we should consider their 
claim very seriously. They have been trying to get us to St. Paul 
for some time, and this year in the early part of the season it didn't 
seem possible for us to get that far away, especially on account of 
the fact that the Government was needing practically all the pas- 
senger equipment and train service that the railways could afford 
through almost every region, and to go off to a point that is not as 
central perhaps as Chicago, seemed like quite an undertaking. It 
would overburden perhaps two or three roads, with the vast amount 
of Government business they are already required to do. Therefore, 
the selection of Chicago by the executive committee was a wise one, 
I think, under the conditions. 

Now conditions may prevail similar to what they are at the 
present time next year, but they may also improve very radically. 
Therefore, I would move you that St. Paul be selected for our meet- 
ing place for the convention of 1918, with this provision, that if con- 
ditions are such as to make it inadvisable or inexpedient to meet 
there, on account of war conditions, the executive committee shall 
select some more central point, not necessarily, perhaps, Chicago, 
but some point where many railroads center, that the burden may 
be distributed in taking our membens to and from, and also with the 
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consideration of the hotel accommodations. With that provision, I 
nominate St. Paul for our 1918 convention. 

The nomination was seconded by A. S. Markley. 

G. W. Andrews : — My view of the matter is the same as that ex- 
pressed by Mr. Pickering. I feel that, in view of the fact that we 
had selected St. Paul for this year's convention, we ought to feel 
that we owe a duty to that city to recognize her rights in the matter, 
and if conditions have improved and the horrible responsibility that 
is now resting upon our shoulders is removed, we should go to St. 
Paul. The proviso of authorizing the executive committee to take 
final action is a good one. If conditions such as the present — and I 
am sure not only every man here, but every sober-minded man in 
the world hopes that the great war which is now raging over the 
face of the earth will be removed before that time — are past and 
we find we can go to St. Paul without question, let us go, but if not, 
the executive committee can select whatever in its good judgment 
may be the best place to meet the conditions existing at that time. 

J. B. Sheldon: — The general impression of the members of 
this association seems to be that the selection of Chicago as a meet- 
ing place for this year was a good one, probably for various reasons, 
the principal of which is the transportation question, and, as was 
suggested by our secretary, it would probably be necessary, in the 
opinion of a good many, to hold the meeting at some central rail- 
road location next year. The city of Chicago is claimed to be the 
greatest railroad center of this country, — very much the biggest. 
But there are other points. Take the city of New York. The head- 
quarters of nearly all .of the big railroads are in New York. Almost 
all of them are governed from there. We have never had a conven- 
tion in the city of New York. We have probably as much or more to 
see there as elsewhere. We have more to see from an engineering 
standpoint, and from the standpoint of natural scenery than any 
other city in the United States. Around Manhattan Island is the 
greatest aggregation of people on earth. We have engineers, and 
they have not been idle. Their works are scattered all over Long 
Island. We have bridges galore, some of them excelled only perhaps 
by the one at Quebec. 

We h^ve hundreds of hotels. And if the hotels of New York 
are not able to take care of them at this time of the year there are 
a dozen or more steamboats tied up at the harbor of New York that 
are veritable palaces. For the reasons given I nominate the city of 
New York for the next convention. 
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C. W. Wright : — I would have been pleased to make that nom- 
ination myself but I knew Mr. Sheldon could make it much better. 
I rise to second that nomination. I don't think that the conditions 
that prevail in other cities are applicable to New York City. I 
don't think you will have any trouble with hotel accommodations in 
New York. In fact, the Merchants' Association of New York have 
promised us the best of accommodations. 

Mr. Hadfield : — Mr. Smith told me he would ask that I be given 
a few seconds to speak about St. Louis. I think you ought to select 
a central point. I find in the central part of the country, in Chicago 
particularly, in the City of St. Louis equally so, we are having the 
maximum attendance. St. Louis and Chicago are both central, and 
I challenge the statement that we can't have as many members pres- 
ent in St. Louis as in Chicago. I claim it is just as central as Chi- 
cago. On the first week in November we will have our new Statler 
hotel. It will be opened within the next month. We have other ho- 
tels, adding altogether about 1500 new rooms, each with a bath, and 
those hotels are largely booking the conventions. Another thing, — 
we have some big bridges in St. Louis, and I want to announce that 
our free bridge is open and working and has been for a number of 
years. We will have the railroads running over there soon. 

W. M. Camp: — ^We are making entirely too much of a fuss 
about the place of holding a meeting. Early in the year some of the 
railway associations, of which there are a good many, got fearful 
about this matter, and said, " I don't think we will have any attend- 
ance to amount to anything, — the railroads are going to be con- 
gested, — a lot of the conventions are being abandoned," and a lot 
more expressions along the same line, and yet, when the Railway 
Fuel Association met here it had the largest attendance in its history. 
Last year the Roadmasters had some misgivings about going down 
to New York. They had been holding all their meetings in Chicago 
and they were afraid to go down to New York, but they finally did 
go and they had the largest attendance in the history of their asso- 
ciation. This year they came very nearly abandoning the conven- 
tion, but by one majority in the executive committee they decided to 
hold it in Chicago and they had the largest attendance in their his- 
tory, larger than at New York. 

I don't think we ought to pay any attention to the bugaboo about 
small attendance and the lack of transportation facilities. When 
the railroads can carry thousands forth and back from New York 
to play baseball, why can't they carry the bridge and building men ? 
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What IS more important to the railroads and to this country than 
to get the railroad men together and have them consider emergency 
matters that have to be brought into force? If it should happen 
that a place should be selected and a year from now the railroads are 
congested with the hauling of troops and we can't go to that place, 
the executive committee has the power to change the place. I think 
we should go ahead and select a place of meeting just the same. 

B. F. Pickering: — I move the nominations be closed and we 
proceed to ballot. 

The motion was seconded by Mr. Weise. 

The President : — ^It is moved by Mr. Pickering and seconded by 
Mr. Weise that the nominations be closed and that we proceed to 
ballot. The first nomination by Mr. Pickering was St. Paul, which 
was seconded by Mr. Andrews. The second nomination was by 
Mr. Sheldon for New York, which was seconded by Mr. Wright. 
Mr. Hadfield has given us a nice talk on St. Louis, and of course, we 
thank him for his welcome, and will take that city into consideration 
with the others. 

The President appointed E. T. Howson, Lee Jutton and Chas. 
Ettinger as tellers. 

E. T. Howson read the result of the ballot as follows : Cincin- 
nati, 1 ; St. Louis, 6 ; St. Paul, 30 ; New York, 52. 

The President: — Gentlemen, you have heard the result of the 
ballot. New York has the majority, and will be our meeting place 
for 1918 unless conditions should arise during the year which sug- 
gest a change of location. 

We will now have the report of the committee on subjects for 
next year. 

LIST OF SUBJECTS FOR 1918 

1. Repairing and strengthening old masonry (continued). 

2. Painting metal structures. 

3. Water supply. 

4. Labor saving equipment. 

5. Small versus large gangs for maintenance work. 

6. Shipping company material economically. 

7. Bridge floors and guards. 

8. Concrete. 

F. E. Weise, 

Chairman. 
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F. E. Weise: — I think that perhaps the committee on subjects 
made a mistake in not presenting a written report as we have in the 
past. We should have made clear that our list of subjects is very 
much shorter and briefer than is usually the case. We usually pre- 
sent a list of 11, 12 or 13 different subjects, figuring that one, two or 
three committees are going to fall down or that it will be impos- 
sible to get some committees to handle particular subjects during that 
year. This year we made the list very brief, including only subjects 
we thought would be of interest next year, with the intention of rec- 
ommending to the association that the list be referred to the ex- 
ecutive committee, with authority to make such changes as are 
necessary during the year and to add additional live subjects that 
would come up during the year, because we don't know what the 
developments of the near future are going to be. 

At this juncture A. S. Markley recommended a subject con- 
cerning the handling of work during and after floods, and R. C. 
Sattley suggested one in connection with valuation work. After 
some discussion E. T. Howson offered a motion. 

E. T. Howson: — Mr. Sattley has just made a suggestion for a 
subject and Mr. Markley has made another suggestion. There are two 
subjects up now. There are going to be other things develop during 
the year. Things move so rapidly that we can't tell now what are 
going to be the live topics a year from now, just as a year ago we 
didn't realize what would be the live topics of today. I would move 
that the reportof the committee on subjects, and the suggestions that 
have been offered, be referred to the executive committee for early 
action at the same time that the appointment of the committee mem- 
bers is under consideration, and that the executive committee select 
those subjects which, in its estimation, are those that it would be 
best for the association to take up, leaving sufficient room for more 
subjects to be added next spring, when the association will have 
more definite ideas. 

B. F. Pickering seconded this motion. (Motion carried.) 

A. F. Miller: — It seems like there is one subject that has never 
been brought up before the convention, and that is the subject of 
re-enforced concrete buildings such as engine houses, coal chutes 
and water tanks. I think that is one of coming materials which we 
will all have to look to in the near future, and the sooner we get on 
that the better it will be. 

The President: — It is now up to the executive committee to 
add subjects, or to make any changes it sees fit. 
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F. E. Weise: — May I say just a word on this matter of sub- 
jects? The committee on subjects — and I happen to have been on 
that committee for several years past — ^finds it a rather difficult mat- 
ter to make up a list of subjects that will bring before the associa- 
tion the things the members want to know the most about, and also 
the things that will bring about discussions. We have had some sub- 
jects we thought were exceptionally good that have brought forth 
no discussion, and others that we didn't think of much consequence 
have unexpectedly brought forth a flow of discussion. It is rather 
hard to anticipate that. 

It is also hard to know just the subjects the members are inter- 
ested in. Time and again the secretary has asked for suggestions, 
but these suggestions come m very rarely. We will get two, three, 
four or maybe half a dozen suggestions from a membership of 700 
or more. If more of the members would take an interest in this 
problem and write to the secretary during the year, it would help the 
committee on subjects. It would also help the secretary and the 
officers in feeling the pulse of the organization and I think much 
could be accomplished in that way. 

The Secretary: — I wish to remind you that Mr. Phelps John- 
son, president of the St. Lawrence Bridge Company, is a member of 
this association. When we have as important a personage in our 
association as Mr. Johnson is, he having completed a task which is 
world famed, in the erection of the Quebec bridge, I think we ought 
to recognize that honor and have it spread in the minutes of the as- 
sociation. 

B. F. Pickering : — I think the point is very well taken. We all 
at least know something of the great undertaking Mr. Johnson has 
been through, and the many discouragements which he has encoun- 
tered in the erection of the great Quebec bridge. Therefore, I move 
you that a message of congratulation be extended to Mr. Johnson 
on the success of his great undertaking, showing the appreciation 
of this association for one of its member's signal work. 

This motion was duly seconded and unanimously carried. 

The Secretary: — I would recommend that when we adjourn we 
visit the exhibits of the supply men in the adjoining room. 

It occurs to me that this has been the best convention in our 
history, the attendance of members having reached 168. We have 
adopted a new plan this year of having the registration table out- 
side, at the entrance of the hall where dues can be paid and where 
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the handling of badges, etc., was conducted. This is a move in the 
right direction. 

The secretary has received valuable assistance from the mem- 
bers during the past year and desires hereby to express his grati- 
tude. We trust that the good work of the association may continue. 

J. P. Wood: — I would like to move you that this association 
extend by a rising vote of thanks its appreciation to the members in 
the city of Chicago for the able manner in which they arranged for 
this convention and the way it has been conducted. 

The motion carried. 

The Secretary : — You were not expecting, from what you were 
informed in the program, that you were going to receive much en- 
tertainjnent at this convention, but we think it resulted to the decided 
benefit of the association and the convention, because we have had 
the best attendance in our sessions in the meeting this year that we 
have ever had. 

L. D. Hadwen : — There have been some years when there has 
been too much entertainment, and the entertainment which comes 
upon an intermediate day is always amiss, because when the con- 
vention adjourns a forenoon or an afternoon session for an entertain- 
ment of some kind it never gets the attendance back again. I believe 
in holding the business sessions continuously until the business is 
transacted. I think the committee on arrangements in this city 
has furnished ample entertainment at this convention. 

P. J. O'Neill : — ^We come here for a specific purpose. Many of 
the railroads are paying the expenses of the members and they are 
all allowing the time of their employees who come here. I don't 
think it is a fair deal to the companies we represent for us to come 
here to a convention and then spend the time in enjoyment for our- 
selves. We ought not to do it. We ought to be in this convention 
hall during all the business meetings of the convention. 

J. S. Robinson : — ^I would like to move that the Supply Men be 
given a vote of appreciation for the splendid entertainment they 
have given us. 

The motion carried. 

REPORT OF THE COMMITTEE ON RESOLUTIONS 

Chicago, Oct. 18, 1917. 

Resolved: — That the thanks of the Association be extended to the 
following individuals and corporations: 

To the American Bridge Company for furnishing guides and con- 
ducting our members through its plant at Gary: 



28 MINUTES 

To the New York Central for special service and transportation to 
and from Gary: 

To Sears, Roebuck & Co. for luncheon served our ladies, together 
with a trip through their plant: 

To the Bridge and Building Supply Men's Associartion for the fine 
exhibits and for the many courtesies shown our members and their 
families with special mention of the annual dinner: 

To Albert Reichman, O. P. M. Goss, H. C. Pearce and J. R. Pick- 
ering for their instructive and helpful papers which are valuable assets 
to our proceedings: 

To the Pullman Company for extending half rates to our members 
and their families en route to and from our convention: 

To the press and the technical journals and their representatives for 
reporting our convention: 

To the officers and the members of the various Committees who 
so generously contributed their time and efforts to make our work a 
success. 

Be it further Resolved: — that these resolutions be spread on our 
record and the secretary instructed to forward a copy to all parties in- 
terested. 

Respectfully submitted, 

> • 

B. F. Pickering, 
Lee Jutton, 
L. D. Hadwen, 

Committee. 



The President: — ^The next in order is adjournment, but before 
we adjourn I wish to congratulate you all for the fine attendance 
I have noticed in the present meeting. I also wish to take this op- 
portunity to ask you to bring as many as you can next year and 
swell. the attendance and to do everything possible in the meantime 
to make the work of this association a success. 

We will now adjourn to meet in Kew York City the third Tues- 
day in October, 1918, unless conditions require a change of location. 

It IS so ordered. 

L. W. Hoskins, C. A. Lichty,. 

Reporter. Secretary. 



SAMUEL F. PATTERSON 

During the year one of the corner stones in the membership struc- 
ture of the association has been lost in the death of " Deacon " Patterson. 
He passed away at Chicago, on April 17, 1917. While traveling from 
Florida, where he had spent several weeks, to visit friends at Rivet 
Falls, Wis., he was stricken with ptomaine poisoning and went to a hotel, 
thinking that his illness was slight; but upon the advice of a physician 
was taken to the Wesley Memorial hospital, where pneumonia developed 
and death resulted in about two days. 

Samuel Folsom Patterson was born in Contoocook, N. H., January 
23, 1840, of Scotch descent, three generations of the family before him 
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having lived in America. His grandfather on the paternal side, Alexander 
Patterson, was a soldier of the Revolutionary war, in Col, John Stark's 
regiment, and was wounded in the battle of Bunker Hill, From this 
ancestor the family tree has been traced back to John Patterson, who 
was born in Argyleshire, Scotland, about 1640. 

Our lamented friend, the "Deacon," began his railroad career as a 
bridge builder on the Concord & Montreal R. R., before the Civil War, 
and, except for an intermission during the war, remained in the ser- 
vice of that company, and of its successor, the Boston & Maine R. R., 
more than 50 years. He was made superintendent of bridges and build- 
ings in 1883, and a few years ago retired from active railroad service on 

He enlisted as a private, in Co, B, 2nd New Hampshire Volunteer 
Infantry, Sept, ?, 1861, and served the full enlislment of three years. 
After re-enlistment, in 1865, he was appointed first lieutenant in Co. C 
in the same regiment. He fought at Seven Pines, Gettysburg and other 
battles. 
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Mr. Patterson joined the Association of Railway Superintendents of 
Bridges and Buildings, at Cincinnati, Ohio, in 1892. At that meeting 
he was elected secretary of the association and served in that capacity 
continuously for 17 years, or until 1909. He then, at his own request, 
was relieved of the active duties of the office, and, by general acclama- 
tion, was elected secretary emeritus. While, owing to advancing age, he 
felt obliged to decline re-election as secretary, at the time stated, he has, 
nevertheless, attended all of the annual conventions since that time and 
maintained active interest in the work. 

It is fitting here to say that he was not only one of the most popu- 
lar, but one of the most useful and beloved of men connected with 
railway association work. He brought to his office a ripe experience as 
a bridge and building engineer, and his administration of it was always 
highly efficient. He was the right man in the right place; and it ought 
to be added that it was largely owing to his practical knowledge of this 
department of railway work and his untiring efforts, that the association 
was so well organized in its early years and so strongly upbuilt as 
time went on. 

Owing to his quiet demeanor and ministerial appearance he was 
familiarly known to his railroad and association friends as " The 
Deacon " ; in fact, this termn of endearment was inseparable from his 
name. A man of intelligence, most diligent in his business; a great 
worker in the cause of engineering education; successful, admired, and 
loved by all, was " Deacon " Patterson. 

[At the annual convention, Tuesday evening, Oct. 16, 1917, was set 
apart specally to memorialize Mr. Patterson. The meeting was well 
attended, and upwards of twenty members, in short addresses, expressed 
their appreciation of the life and services of the " Deacon." These 
addresses were taken down stenographically and with letters from other 
members not present, will be published in a more complete b'ography 
of Mr. Patterson, to be issued as a separate volume by the association.] 



CHARLES G. CONNOLLY 

Charles G. Connolly, for many years general foreman of bridges 
and buildings for the Delaware, Lackawanna & Western Railroad, was 
struck by an engine on the morning of October 21st, 1916. The acci- 
dent resulted in a serious fracture of the skull and Mr. Connolly lived 
but a few hours.. 

He was born in Honesdale, Pa., in 1865, and learned his trade in 
that town. He entered the employ of the Lackawanna in the bridge 
and building department in 1888, and spent the remaining years of 
his life in that department. In 1898 he was promoted to foreman and in 
1904 to the position of general foreman, being assigned to the Blooms- 
burg division. In 1908 he was made general foreman in charge of the 
construction of new shops at Scranton, Pa., and from there was trans- 
ferred to what is known as the Jersey Cut-Off for a short time. In 1912 
he was again transferred, this time to the Buffalo division, where he 
held the position of general foreman until the time of his death. 

Mr. Connolly was a very strong character and a man of marked 
ability. While he was slow to make friends, once a friendship was es- 
tablished it was rarely, if ever, broken. He was connected with many 
of the large and important pieces of work done by the Lackawanna in 
the last 20 years and many of the improvements along- the line will 
long stand as a monument to his ability. 

He was a brother of John J. Connolly of Honesdale. Pa., Dr. Albert 
Connolly of Buffalo, N. Y., and the late Rev. William Connolly of Hazel- 
ton, Pa. He was also survived by his wife, Mrs. Ella McKeever Con- 
nolly. 



MEMOIRS JL 

WILLIAM M. CLARK 

William M. Clark was born at Centerville, Pa., on April 13, 1852, 
and died January 1. 1917, three miles east of Wheeling, W. Va., one-half 
hour after being struck by an express train. At the time of his death 
he was on an inspection trip preparatory to the strengthening of the 
bridges on the Wheeling division to compensate for the increased weight 
of locomotives and rolling stock. Mr. Clark was in the employ of the 
Baltimore & Ohio for 35 years, and was a veteran of the old Pittsburgh 
& Western railroad, having been engaged in building the first bridges 
and trestles on the latter road. The last 8 years prior to his death 
he was master carpenter of the Pittsburgh division of the Baltimore & 
Ohio with headquarters at Pittsburgh. 
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Mr. Clark was a member of the Hazlewood Presbyterian Churc''; 
he was also a Knight Templar, 32nd degree Mason, a Shriner, an Odd 
Fellow, and a member of the Royal Arcanum. 

He leaves a widow, Alice Coulter Clark, one son and five daughters. 

Mr. Clark joined the American Railway Bridge and Building Asso- 
ciation at the Detroit convention in 1899, and was a faithful attendant 
at the meetings — always taking an active interest in the discussions. He 
attended the New Orleans convention only a couple months prior to his 
death. 

JAMES VAUGHAN 

James Vaughn was born at Piqua, Ohio, in 1856, and moved to 
St. Joseph, Mo., when four years old. He began work with the St 
Joseph Si. Grand Island in 1874 as a helper in the bridge department. 
In 1877 he entered the service of the Chicago, Burlington & Quincy, and 
ten years later joined the forces of the Denver and Rio Grande. He was 
appointed supervisor of bridges and buildings on the latter road in 1898. 

Mr. Vaughan died suddenly of apoplexy while on an inspection trip 
March 11, 1917. He was a resourceful man who made good when condi- 
tions were difficult and facilities poor, and was respected by his subordi- 
nates and superior officers. He joined the association at its 20th annual 
meeting in Denver in 1910. 



ROBERT JOHN M'KEE 

Robert John McKee was born at Pitisburgh. Pa., on March 12. 1861, 
and died at the St. Francis Hospital, Freeport, III., on June 9, 1917, of 
injuries resulting from being run down by an Illinois Central switch en- 
gine while on duty. 

From an early date he was associated with construction work, start- 
ing as a bridgetnan on the Iowa Central Railroad in the spring of 1880, 
and being promoted to foreman on this road in 1886. After eight years' 
service in that capacity, with the Iowa Central, he came to Chicago as 
bridge foreman for the Illinois Central. On July 25, 1895. he was pro- 
moted to the office of bridge supervisor of the Springfield division with 
headnuarters at Clinton, 111. In 1906 he was transferred to the St. Louis 
division as supervisor of bridges with headquarters at Carbondale, 111. 
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In 1908 he was transferred to the Freeport division as supervisor of 
bridges, which position he was holding at the time of his death. 

He was a man of noble character and strong personalities, and was 
much esteemed b)[ all who knew him. His big-hcartedness and kindness 
won him many friends. 

Mr. McKee was married to Miss Lucy Draper of Brighton, Iowa. 
in 188?. He is survived by his wife and four children, Mrs. Gladys Baugh- 
man, Freeport, III.; Mrs. Ocean Hampsher, Washington, Iowa; Mrs. Mar- 
tha Stout, and Robert J. McKee, Jr., Chicago, 111, 

Mr. McKee was a Knights Templar Mason, being a Past Eminent 
Commander of Clinton Commandery No. 66, Chnton, 111., also a member 
of the American Railway Bridge and Building Association, joining at 
Quebec on October 20, 1903. 

The funeral services were held at the home and were in charge of 
the Knights Templar Masons of Freeport, Illinois. Interment was made 
in Hillcrest Cemetery, Brighton, Iowa. 



WALTER GASKIN 

Walter Gaskin was born in Marysville, California, on July 15th, 
186S, and died in the Southern Pacific hospital, San Francisco, on August 
29th, 1917, at the age of 52 years, after an illness of several months' 
duration. He was buried from his residence in Los Angeles. He is 
survived by his wife and one son. 



Mr. Gaskin began his railroad service at the age of 19 years, filling 
the position as blacksmith with the Central Pacific railroad, now a part 
of the Southern Pacific System, and with the exception of about six years 
lie has been continuously in the service of the Southern Pacific Com- 
pany. In July, 1906, he was appointed scale inspector for the Southern 
district, which position he held at the time of his death. He was a man 
of sterling character; his genial disposition made him the friend of every 
one and made every one his friend. 

Mr. Gaskin joined the association in 1913. 



JOSHUA McMAHON 

Joshua McMahon came to his death suddenly Nov. 18, 1917, at Co- 
burg, Ontario, from heart failure caused probably by over-exertion in 
propelling a one-man velocipede from Port Hope to Coburg, where he 
went to oversee some work in connection with the construction of a new 
depot at the ferry dock. 

He was in his 58th year and had been connected with the Grand 
Trunk for 33 years. He was one of Port Hope's most esteemed citizens, 
a kind and sympathetic neighbor and a friend as true as steel. He was a 
past master of Hope Masonic Lodge and a very active worker in ma- 
Mr, McMahon joined the American Railway Bridge and Building 
Association at its 23rd annual convention at Montreal in 1913. In addition 
to his widow he is survived by two sons and four daughters. 



THE ERECTION OF PLATE GIRDER SPANS WITH THE 
LEAST INTERRUPTION TO TRAFFIC 

REPORT OF COMMITTEE 

It has often been said that the product of railroads is transportation. 
It has been impressed upon all railroad men that this fundatuental prin- 
ciple should always be kept in mind and that they should -work for a 
single purpose of producing transportation in as efficient a manner as 
possible. , 

Every railroad man should be interested in the work of his depart- 
ment. In the motive power department every employe should be in- 
terested in maintaining locomotives at the highest possible standard 
for the lowest cost. In the track department every employe should 
be interested in maintaining the track to the best or his ability. The 
employes of the accounting department are interested in keeping good 
accounts and records and in turning out correct statements. This 
same reasoning can be followed through all the various departments. 
The employes of each department, while interested primarily in their 
particular work, should remember that the single purppse of the rail- 
road is to move passengers and freight from one point to another. 

The bridge department must keep this fundamental principle in 
mind at all times in carrying out its work. All bridge work must be 
planned so as to interrupt traffic as little as possible, remembering that, 
when trains are stopped on account of a bridge not being ready, a por- 
tion of the plant is shut down and the output is stopped until the trains 
are allowed to proceed. In some cases there is traffic both on and 
under a bridge which may be under construction. This occurs when a 
railroad crosses over another railroad, a navigable stream, a busy street 
or a highway. The problem of maintaining two sources of traffic is 
often met in the construction of railroad bridges, and of course is more 
difficult than that of maintaining traffic only over the bridge. 

In the erection of railroad bridges under traffic one of two general 
methods must be selected for each particular case. The old bridge 
must be taken but in small portions and the new bridge erected in the 
same manner, or the old bridge must be taken out and the new one put 
in by handling an entire span in one operation. The first method is 
most always selected when the traffic over the bridge is quite heavy, 
making it impracticable to suspend traffic long enough to permit the 
taking out of an entire span. 

There are times, however, when this method cannot 6e followed 
even in the case of large structures and on heavy traffic lines. . We 
refer to bridges over navigable streams or over busy railroad tracks. 
In such cases falsework cannot be put in for the erection of the bridges 
in sections and some method must be found to put in an entire span at 
one operation. When bridges are erected by putting in a portion, of a 
span at a time it is necessary to provide a rather large amount of false- 
work and to arrange this falsework so that the work of changing from 
the old bridge to the new can be stopped at any point in order to let 
trains over. 

In arranging falsework of this kind it is generally desirable to have 
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the bents in two sections. The lower section should be constructed so 
as to support a system of sub-stringers. These should be low enough 
to clear the lower chords of both the old and the new bridges. The 
upper section should be constructed so as to be inside of the trusses 
or girders and to carry the track during the removal of the old 
bridge and the erection of the nevv. A good example of the erection of 
a through plate girder bridge in this way is Fig. 3. This is C. M. & St. P. 
bridge Z754. In connection with this work the track was raised about 
6 ft. 6 in. And this raising of the track was the first work done. The 
falsework was then put in and all of the blocking removed from the old 
piers, which left them free for remodeling to suit the new conditions. 
The falsework provided for a support under each floor beam. This per- 
mitted the removal of the old girders and the erection of the new, after 
which the new floor system was installed gradually as traffic permitted. 
It was possible at all times to stop work and close the track when nec- 
essary tp let a train over. 

The method of putting in a bridge by changing out one entire span 
at a time is usually selected when traffic conditions are not severe. It 
has the great advantage of requiring little or no falsework. As has 
been mentioned above, however, this method must be used no matter 
what the traffic conditions are when it is impossible to put in falsework 
such as over busy navigable streams or railroads. Almost always the 
new span is assembled and riveted alongside the span it is to replace. 
This necessitates the erection of one falsework bent at the end of each 
pier and abutment to receive the new span in its temporary position. 
This is usually put on the down stream side, although if local con- 
ditions require it may be put on the up stream side. Almost always 
the ties and rails are put on the new span in its temporary position so 
as to avoid doing that work after the span is moved into its permanent 
position. Before the new span is moved it is, of course, necessary to 
dispose of the old span. If time will permit the best method is to 
cut the old span apart and lift it out with a derrick car. If, however, 
time will not permit, falsework bents must be erected on the opposite 
side of the piers and abutments from the new span so that the old span 
can be moved out to one side preliminary to the moving in of the new 
span. If the weight of the new span and the capacity of the derrick will 
permit, the new span should be assembled on the ground at the end of 
the bridge and then carried bodily into place. The old span, of course, 
can be removed in the same way. When conditions will permit this 
method of erection no falsework of any kind is needed. 

Fig. 1, showing bridge ZIOO, of the C. M. & St. P. Ry., illustrates the 
reconstruction of a deck plate girder structure in which six old spans 
were combined into three spans for a new bridge. Three new and heav- 
ier spans were provided to take the place of the three spans removed. 
Where the new spans were placed it was necessary to cut down the 
masonry as the new spans were deeper than the old. The work was 
carried out by erecting the new spans at one side and by sliding out the 
old and sliding in the new spans. As shown on the drawing very little 
falsework was required. This bridge is on a very busy line and there 
was practically no interruption to traffic. 

Fig. 2 shows a method of putting in a double track concrete slab 
bridge, replacing a timber trestle. The slabs were constructed at one 
side and were moved into place, one track at a time. These slabs were 
about 13 ft. by 4 ft. by 36 ft., and weighed 100 tons. 

Fig. 4 is a general plan for the erection of deck plate girder spans 
with ballasted slab floors. This is the usual method of sliding in from 
one side. The drawing illustrates the use of roller carriages such as 
are necessary when the span is too heavy to slide on greased rails. 

Fig. 5 shows a method of reconstruction of bridge No. 10, on the 
Detroit division, of the New York Central. At this bridge through 
plate girder spans replaced a timber trestle. They were erected at one 
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side and slid into place on greased rails. This is a double track struc- 
ture and the superstructure for each track is independent of the other 
track. The superstructure for each track was erected on the side near- 
est the track in which it was to be used and was moved in from that 
side. 

The erection of bridge No. 142, on the Dakota division, of the C. & 
N. W. is shown by Fig. 6. In this case a deck riveted span on pile 
piers was replaced with deck plate girder spans on concrete piers. The 
girder spans were riveted up on temporary bents on the down stream 
side of the bridge. When everything was ready the old deck trusses 
were cut apart, moved up stream and lashed to timbers bolted onto the 
old pile piers for that purpose. The new spans were then moved into 
their permanent positions. The time between trains was sufficient to car- 
ry out this work without delay to traffic. 

Fig. 7 shows a bridge used as an overcrossing of another railroad. 
In rebuilding .this structure it was necessary to maintain the proper 
clearance for trains on the track below. In maintaining this clearance 
it was rather difficult to provide bracing for the falsework bents. It 
was necessary to put in one falsework bent as close as possible to the 
lower track; then put in the footing of the concrete abutment after 
which the falsework was completed by erecting a bent on the concrete 
footing. The superstructure is yet to be erected. This new superstruc- 
ture is to be a !(> ft. 4 in. through plate girder span. The old bridge is a 
44 ft. 3 in. through plate girder span with pile bridge approaches. The 
new girders will be set on the abutments outside of the old girders. 
The old span will then be taken out; the new girders moved sideways 
into their permanent position and the new floor system placed. It 
will be necessary to interrupt traffic much longer here than would be 
the case if it were possible to put in falsework under the bridge. 

Fig. 8 illustrates a method used at bridge N. 896, on the Peninsula 
Division of the C. & N. W. Ry. The old bridge consists of deck Howe 
trusses with pile approaches. The new bridge is a three span deck plate 
girder structure on concrete piers and abutments. In order to erect 
the concrete piers it was necessary to cut off the ends of the Howe 
truss; falsework was arranged to do this. The new spans were put in 
by removing enough of the old bridge and falsework to permit the erec- 
tion of one entire span. -This was repeated for the three spans. 

Fig. 9 shows the method of erection of bridge No. 737, on the Penin- 
sula Division of the C. & N. W. The old bridge consisted of deck riv- 
eted span with pile bridge approaches and was replaced with three deck 
plate girder spans on concrete piers and abutments. Since the new con- 
crete piers came within the limit of the deck trusses it was necessary to 
arrange the falsework so as to take down the old trusses and to provide 
space for the construction of the piers. This necessitated the use of 
two section falsework, the upper part of the lower section being just 
below the bottom part of the truss spans. This is a double track struc- 
ture and it was possible to remove the falsework and set one span in 
place at a time without any severe delays to traffic. 

Fig. 10 shows erection of bridge No. B8, on the Eastern division of 
the C. & N. W. The old bridge consisted of about fifty 60-ft. pony 
Howe truss spans on pile and frame bent piers. The Howe truss spans 
were replaced with deck plate girder spans of the same length. The 
ba'se of rail was raised 3 ft. and the frame bents were cut down to ac- 
commodate the new spans. Work was carried out without any false- 
work whatever. The frame bent piers were cut down to the proper ele- 
vation for the new bridge and the Howe trusses were raised at the same 
time so as to bring the base of rail up to the new elevation. The crew 
doing this work kept several spans ahead of the crew putting in the 
girders. Preliminary to putting in a span of girders the stringers and 
ties on the Howe span to be replaced were removed. The temporary 
blocking was then taken from under the Howe truss span and the span 
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lowered onto the new caps. This brought the floor beam of the Howe 
truss below the lower flanges of the new girders. The floor beams, in 
this position, afforded first class staging for the men to work on. A 
span could be changed out in this manner in from two to three hours 
and the traffic was such that the work could be done without any delay 
to trains. 

Fig. 11 illustrates the erection of bridge No. 259, on the Fort Wayne 
line. At this bridge a through plate girder span was replaced with a 
heavier span of the same type. It is a double track structure. The old 
bridge had three girders to a span whereas the new bridge has only 
two. The new span was erected complete at one side and when all 
was ready the old span was removed and the new span put in. Tempo- 
rary bents were erected on each side of the piers and abutments for 
this work. 

Figs. 14 to 19 inclusive illustrate the erection of a double track 
through plate girder bridge over a very busy system of railway tracks. 
This bridge carries the Lackawanna over the Nickel Plate, the Penn- 
sylvania, and the Buffalo Creek Railway. On the three tracks under this 
bridge there is an average of six train movements per hour. It was 
therefore necessary to handle these girders from the tracks above. 
They are 106 ft. long and wc'gh 103 tons each. It was decided to take 
the girders off the cars on the approach and run them up endways to 
their position. The old crossing was at grade and a falsework bridge 
had been constructed over the entire space to be occupied by the new 
fill and the new bridge. This falsework bridge was for the purpose of 
making the fill on the approaches and for the erection of the girders. 
A set of light girders was used to span the main tracks. A temporary 
track was constructed along side the filling trestle on one of the ap- 
proaches. This track was placed at such a height that the girders could 
be lifted from the cars to the filling trestle. Fig. 14 shows a girder 
ready to be lifted from the cars. Fig. 15 shows one of the girders after 
being placed on the filling trestle and ready for movement endwise. 
Fig. 17 shows the end of one of the girders after it came over the main 
tracks. Fig. 18 shows one of the girders just before it was placed in 
its permanent position. Fig. 19 shows the completed bridge. It will 
be noted that the temporary girders are lashed to the permanent girders 
to be removed later. These pictures illustrate a rather difficult job 
which was carried out with- very little delay to traffic. It was necessary, 
to set the temporary girders in place from the tracks below aod there 
was some slight delay to traffic in doing this. Otherwise the traffic was 
not interfered with. 

Bridge 160 on the Fitchburg division of the Boston & Maine was 
rebuilt in 1915 and 1916. This is a double track structure. The old 
bridge consists of three deck pin trusses and three plate girders. It 
was rebuilt as three spans of riveted trusses and three spans of deck 
plate girders. The new bridge was erected on the down stream side. 
Falsework was placed at the ends of the piers both up stream and down 
stream. When the erection was completed hoisting engines were placed 
on the new spans and lines were run from the drums in various direc- 
tions for the proper movement of the spans. These lines were attached 
to the up stream side of the piers. The actual time consumed in mov- 
ing the spans was six minutes. Five spans were put in at one time in 
this manner. It was necessary to break the tracks for a period of five 
hours in order to change the track centers from 12 ft. to 13 ft. and for 
other work in connection with the change in the type of bridge. The 
sixth span was placed later by a derrick. 

When through truss spans are replaced with deck plate girder spans 
it is almost always possible to set the girder spans inside of the truss 
spans by cutting down the masonry and removing the lower laterals and 
floor system of the truss spans. Under proper conditions the girders 
can be lowered with rigging suspended from the top chords of the old 
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trusses. This is a very economical method of erection but it can be used 
only on lines where the traffic is comparatively light. A good example 
of this method is shown by Figs. 12 and 13, of bridge No. 134 on the 
Missouri division of the C. R. I. & P. These photographs show the 
heavier spans being placed by a derrick at either end. The shorter 
spans, however, were placed by suspending them from the top chords 
of the old trusses. On the W. & L. E. several through trusses were re- 
placed with deck plate girder spans. A new concrete pier was con- 
structed under the truss span and in most cases the old abutments were 
remodeled to receive the new girder spans. A specially-arranged derrick 
car was used in this work. Before the erection of the girders the rivets 
were removed from the floor system and traffic was carried on bolts. 
Just before removing the floor system it was necessary to cut the string- 
ers over the new piers by the use of an acetylene torch. The end of the 
stringers at this cut which were not removed first were blocked up on 
the pier, after which enough of the floor system was removed and 
dropped below to permit the erection of one girder span. This span 
was finished, traffic resumed, and at an opportune time the second 
girder was erected in much the same way. This left the old span with 
the lower laterals, floor system and most of upper lateral removed. It 
was therefore necessary to support the trusses laterally by timber 
frames securely bolted to the under side of the girder span and extend- 
ing up on the outside of the old trusses. These frames also furnished 
the necessary supports for dismantling the old trusses. In doing this 
work the track was closed to traffic from Ij/^ to 2 hours. This work 
is described in detail in Engineering News, Vol. IZ^ page 491. 

We have endeavored to outline the general methods for the erection 
of plate girder spans with the least interruption to traffic. We have 
also called attention to specific cases. While one of Ihe general methods 
can be applied to each bridge erection job, it is necessary to study each 
case separately and modify the general scheme to fit each individual 
case. 

Lee Jutton (Chairman). 

C. W. Wright. 

J. S. Huntoon. 

J. G. Bock. 

C. U. Smith. 

S. T. Corey. 

Committee. 
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Part of Fig. 11. Bridge No. 25(1, P.. P. W. & C. Rj-. 



PlgB. 12 and 13. Brlilge 134. Mtssouil DIt.. C. It. I. & P. Itf. 
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FlgB. 14, 15, 10. Overhead Brlitse, Lackawanua R. R. (See Flsa. IT. 18, 10) 
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The President: — The discussion of this report is now in order. 
I am sure there are just as many ideas on the erection of plate 
girder spans with the least interruption to traffic as there are men 
in this room. I can pick out a dozen men who have had a lot of ex- 
periences along that line, and if they will tell some of them, it will 
add a lot to the value of the proceedings. Mr. Reid, can I call on 
you to open the discussion? 

R. H. Reid : — We had a bridge at Franklin, Pa., consisting of 
three 125-ft. double intersection, riveted Leighton truss spans 
which were to be replaced with six girder spans 62 ft. 6 in. long. A 
concrete pier was built in the center of each opening and the tops 
of the old piers were remodeled to receive the girders. When the 
change was made the girders were run out on the bridge on cars 
and hoisted with tackle hung from the upper chords of the trusses 
after which the cars were removed. After the rails, ties and floor 
system of the old bridge were removed the girders were lowered to 
their permanent position on the piers, the ties and rails replaced 
and traffic restored. These movements were all made between trains 
with no interference to traffic. The trusses were then removed with 
the aid of two steam wreckers, taking a hitch at each hip and 
removing them bodily to one side where they were afterwards cut 
up. 

Owing to the increase in the weight of traffic we took down an 
old Post truss span last year that had been built originally for a 
double track bridge across the Harlem river and remodeled it for a 
single-track span for the Valley branch. Before removing the old 
span from the Harlem river we built a pier beneath it, the old span 
and a portion of the approaches being replaced with two spans of 
plate girders each about 100 ft. long. As the river bottom at that 
location was sand we had to drive a pile foundation and for lack 
of a better method we used a steam hammer suspended by block 
and tackle with guy lines to hold it in position. It was a slow job 
but we drove the piles without having to dismantle the truss to any 
great extent. After the pier was built we drove the piles which 
were to support the truss in the same manner, dismantling the 
truss and removing the floor system and then placing the girders and 
puttinsf in the new floor system. 

Another case was at Petersburg, Mich., on the Monroe branch, 
where we placed a through Howe truss span with deck girders. 
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The method was the same as at Franklin. We ran the girders out 
on the track on cars, raised them oif the cars with tackle hitched to 
blocking on the top chords, pulled the cars out, took out the floor, 
and lowered the girders onto the piers. We had no occasion to 
brace the bottom chord in either case. We put a little extra vertical 
bracing in the Howe truss at the top to stiffen it against lateral 
movement. 

We have erected many spans of bridges over highways, where 
we have concrete slabs that are waterproofed and carry ballast 
and ties in them. These are generally erected, concreted and water- 
proofed complete at one side, and the ballast, ties and rails put in 
place on the structure. Then the old bridge is removed and the 
new one slid into place and lowered onto the pedestals. We have 
moved some in that way that weighed 150 tons. We put a three- 
span bridge in Cleveland last week, and we are putting in another 
today in that way, sliding them into place. We have two spans at 
Gary, Ind., which we expect to put in place next week, over the 
American Sheet & Tin Plate Company's new subway. 

We have erected some girders, with the help of wrecking 
cranes. Our derrick cars or steam wreckers will pick them up with 
the boom, carry them out ahead in the case of short spans, and 
lower them into place. In the case of long spans on double track, 
we run them out on one track and lower them into place on the 
other track. 

At one point we replaced a through Pratt truss span with a 
through plate girder span 85 ft. long. We took down the trusses 
with ginpoles and hand work, and used a pile driver to take out the 
floor system of the old iron truss and put in the floor system of the 
through plate girder span. Then, after the floor system was all in, 
we moved the two main girders to place, put them in, and connected 
them up on the ends of the floor beams for riveting. We had to 
use wreckers for that. Each girder weighed about 35 tons. We 
performed all of those movements with no interference with traffic. 

L. Jutton: — In the case where you replaced the Howe truss 
spans with deck plate girders, how did you handle the falsework for 
dismantling the old trusses ? 

R. H. Reid : — We didn't put in any falsework. We carried the 
new girder spans on the old truss, to put them into place, and 
carried the old trusses on the new spans when taking them down. 

J. S. Huntoon : — In the erection of most of our bridges, par- 
ticularly on the main line, we have been able to get the operating 
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department to use a single track, and give us the other one. That 
rr^akes it very easy to erect the new girders, — put on a concrete floor, 
if necessary, and then shift traffic over to the new bridge and 
wreck the other. We erected sorne through plate girders in Canada 
recently in the place of a through truss. The old truss was sup- 
ported on piles. We built concrete piers for the new girders and 
ran them out there, removed the falsework and jacked them down 
in place, and then drove a few piles to support the truss and took it 
down. 

Where we have had the most trying cases, as Mr. Jutton spoke 
of, is at navigable rivers. We had that in the case of the Welland 
Canal over in Canada, where, even in the winter time you couldn't 
block it for navigation. At this particular place there was a big draw 
bridge, I think 200 ft. long. Piles were driven at one side, the old 
draw bridge slid out and traffic turned over it. It was placed far 
enough out that it would swing and clear the new bridge. Then the 
new bridge was erected across the track and swung to its new 
location. Most of our draw bridges have been erected over streams 
that were frozen in the winter time, so we have simply driven piles 
and erected the new bridge in that way. I think it is largely a ques- 
tion, as Mr. Jutton said, of traffic conditions and the time one has 
to work. 

G. W. Andrews: — Mr. Jutton's report has, in a general way, 
outlined very clearly the methods that could be used, have been 
used, and will be used in the future, but, as he states in his conclud- 
ing paragraph, the subject can often be treated in accordance with 
the local conditions. I have been connected with the placing of a 
great many new structures within the last 35 years. During that 
time we have used many methods. I think we have used practically 
all the methods described by Mr. Jutton, in addition to many more. 
In cases where it can be done economically, we have always felt 
that the quickest and safest way is to build the new bridge com- 
pletely outside the old one and then slide the old bridge out and 
the new one in. That, as a rule, can be done in a very few minutes, 
even with double track bridges, of which we, have placed a great 
many in the last few years. 

During the present year, we had occasion to renew an old 
Bollman truss of about 80 ft. span. I don't know whether you are 
familiar with the Bollman truss or not, but it is of a rather peculiar 
construction, first designed and built by Wendall Bollman back in 
the *50's. This type of bridge was built first on the Baltimore & 
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Ohio, and the structure I have mentioned was one of the first 
bridges crossing the Opequon creek, on our Shenandoah Valley 
Line down to Lexington, Va. We replaced a through truss with a 
deck girder, and we felt that it would not be economical to put in 
falsework on which to slide it in, or to support the track. Mr. 
Tanner designed and carried out a method of suspending the 
girders from the truss, and then taking the floor system out, which 
was easily done, as it was not connected by block hangers. He then 
pulled out the cars and dropped the floor system into the creek, 
after which the girders were lowered into place, ready for traffic. 
After completing the placing of the girders we disconnected the 
lateral system and the additional work put on to carry the girders, 
dropped the trusses into the creek and then cut them up with an 
acetylene torch. The material was all scrapped. This was a very 
quick and ingenious way, and, as it developed, a very economical 
one. 

Another case I have in mind was carried out in the same man- 
ner while placing some 80 ft. girders on our Washington County 
branch, crossing Antietam creek. We assembled the girders separ- 
ately at the end of the bridge, took a couple of flat cars and placed 
or suspended a gallows frame over the end of each car. We then ran 
the cars out into place and lowered the girders into position between 
trains. As it was on a branch line and as we made the change on 
Sunday we had a little more time than normally and we made a 
very complete and economical job of it. 

J. D. Moen: — (By letter) The standardization of methods* 
to be used in the erection of girder span bridges with the least 
interruption to traffic is practically impossible on account of the 
many features' involved in such work. Each location requires 
special methods to suit the local conditions, except where a 
number of spans are to be erected under similar conditions of 
ground and traffic. Of the many features to be considered be- 
fore deciding on the methods to be employed in erection work 
without interruption of traffic are the length and design of the 
span to be erected, whether the girders are to carry single or 
double track, the kind of structure it is to replace, the ground 
conditions at the location where the span is to be placed and the 
frequency of traffic to be provided for. 

In many locations on all railroads girder spans are being 
erected to replace truss spans of various lengths and design and 
in many such cases deck girder spans are used. In past years 
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where such a change was contemplated the first feature consid- 
ered by erectors was falsework which was usually placed to 
carry traffic during the time the change was being made and also 
to facilitate the dismantKng of the old trusses. As« traffic in- 
creased it was found that the building of falsework invariably 
entailed more interference with traffic, in the way of short de- 
lays to trains, than did the work of erecting the girder spans; 
consequently practices have changed and in many cases deck 
girder spans are erected to replace single track truss spans with- 
out the use of falsework, except as is required to support the old 
trusses while they are being dismantled. This practice is fol- 
lowed generally on our lines and in the past two years 13 single 
track truss spans of various design and of lengths ranging from 
120 ft. to 250 ft. have been replaced with deck girders without 
the use of falsework and without interruption of traffic. The 
time required to make the changes and get the track ready for 
the passage of trains varied from 1 hr. and 40 min. for 70-ft. gir- 
der spans to 4 hr. for 100-ft. girder spans. 

Where the floor beams of the spans removed are of the sus- 
pended type, deck girders are assembled and riveted complete 
before placing, and where the floor beams of the old. bridge are 
supported the girders are assembled in place and riveted under 
traffic. 

There are many locations where, on account of the density 
of traffic, the track cannot be abandoned for the length of time 
required to make changes in this manner, and in such cases it 
is necessary to employ other methods. 

Where the floor beams of the old spans are of the supported 
design, girders of lengths up to 80 ft. are handled with one der- 
rick, and the procedure is as follows : — Girders, cross frames, and 
lateral braces are unloaded as near the final location as possible 
and all cutting of old spans that can be done with safety is com- 
pleted beforehand. The track is taken up and the old floor is 
taken out, usually in sections of three floor beams and two sets 
of stringers in each section, after the miscellaneous parts are 
removed. This makes it possible to remove the old floor with 
three or four moves of the derrick car. The girders are then set 
to place and assembled and the track made ready. 

Where girder spans over 80 ft. long are being set under 
similar conditions, two derrick cars are used ; the girders are 
hauled out to the final location on flat cars and are set on false 
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bents resting on the new piers and of sufficient height to permit 
taking up the old floor in the manner outlined above. After the 
girders are rested on the supports and fastened to the old trusses 
the flat cars are disposed of and the method of procedure is then 
the same as outlined above, except that two derrick cars are used 
instead of one. A crew of 18 men, including 2 foremen who are 
accustomed to making changes in the manner outlined, and with 
proper equipment, can place a girder span and make the track 
ready for trains in 3 hours. 

Where girder spans are being erected to replace truss spans 
with suspended floor beams the performance is as follows: All 
cutting that can be done with safety is completed beforehand. 
The girder spans are assembled and riveted complete, loaded on 
two flat cars and hauled to the site. The new span is supported 
on bents resting on new bridge seats, these bents having both 
vertical and horizontal clearance sufficient to permit moving the 
flat cars and to be dismantled easily for quick removal after the 
span is lifted from them. When the new span is transferred on- 
to the bents, dispose of the flat cars, take up the track, lower the 
old floor system to clear the girders, set the girders in place and 
restore the track. Six spans were recently set in. this manner 
on one job on our line and the track made ready for traffic in 
an average time of 2 hr. and 10 min. for each span. 

When through girder spans for single or double track are be- 
ing erected to replace through spans of any design, it is usually 
found to be more expedient and economical to erect falsework 
where local conditions will permit. In locations such as over- 
head railway crossings, where falsework cannot be maintained 
on account of insufficient clearance, and where, on account of 
the frequency of traffic the track cannot be abandoned long 
enough to permit making changes that would take five or six 
hours, the method generally used, i. e., erecting the new spans on 
false piers or abutments and rolling them to place, as the old 
spans are rolled out, cannot be improved upon. 

There are numerous locations on nearly every railroad 
where through girder spans are erected to replace timber and 
pile trestles in double track districts, such girders being designed 
to carry two tracks and at such locations both tracks cannot be 
abandoned long enough to permit the erection of the span in 
place without causing train delays. In such cases the best meth- 
od is to erect the span on falsework opposite the final loca- 
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tion, load it on rollers and roll it to place after removing the 
temporary bridge. Moving heavy spans on rollers is considered 
much better practice then sliding them to place, as much less 
energy is required and there is less danger of delay through fail- 
ure of some part of the rigging. If it is desired to make the 
change in the least possible time the falsework is also cut to clear 
the girders, and loaded on rollers beforehand and moved out as 
the new span is moved into position. 

' For placing spans after assembling and riveting them com- 
plete on falsework opposite the final location, we have a set 
of low, powerful twin roller dollies, or trucks, designed for the 
purpose and built at our own shops. They are capable of carry- 
ing any load required of them, with safety, and can be handled 
easily by one man. By the use of these dollies on rollerways 
of track rails, heavy spans can be rolled to place with corhpara- 
tively little exertion. Changes are made and the track made 
ready for traffic in a shorter time by using this method of remov- 
ing falsework and placing spans than in any other manner. Dol- 
lies, or trucks used for rolling spans into place are designed to 
carry the dead load only and provision is made for placing the 
span on the permanent shoes or bases immediately when it 
reaches its final position. This method of course may also be 
applied in the erection of deck girders, but it is seldom found 
necessary. 

If traffic conditions are such that they permit the abandon- 
ment of both tracks for a period of 1 hr. and 30 min. twice each 
day without interference, the best method is to assemble the 
spans in place and do the riveting under traffic. One floor beam 
and two sets of stringers can be set in the time stated if proper 
provision is made for removing the falsework and the erec- 
tion crew has plenty to do to fill in the time between shifts. 
This also applies to the erection of single track girder spans, 
whether straight or askew and whether open deck or ballast 
floor. 

On our line we recently erected eight 100-ft. deck girder 
spans at one location on piers 61 ft. high. It was found that 
the setting of the girders temporarily on the ends of the piers 
outside the ends of the caps, as is often done while falsework is 
being removed, would entail too much cutting of falsework, 
therefore it was decided to remove the falsework and then carry 
the girders to their position and assemble them in place. A 
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bridge erection derrick, capable of carrying one of the girders, 
was included in the equipment, but on account of the track being 
on a new fill at the ends of the bridge, it was not considered ad- 
visable to move the girders out in this manner. Two derricks and 
a truck, or dummy, capable of carrying the girders were provided. 
One of the derricks with a boom having a horizontal reach of 
SO ft. was spotted at one side of the opening after the falsework 
was removed. The girders were loaded, balanced centrally, on 
the dummy car, or truck, by the other derrick and moved out un- 
til one end extended out over the opening far enough so that 
it could be reached conveniently by the derrick with the SO-ft. 
reach. The girders were then lifted of? the truck and both der- 
rick cars moved until the girders were directly over their final 
position when they were lowered to place. This work was done 
on a branch line where traffic conditions permitted the abandon- 
ment of the track for a period of 4 hrs. each day. One span was 
placed each day until all were completed. 

In placing either deck or through girders for single track 
of lengths up to 50 ft. the best method is to erect and rivet the 
spans complete on ways convenient to their final location, then 
lift out the falsework and lower the girders to place. This is 
done with 3 or 4 moves of a 40-ton derrick car in very short time. 
Much could be said on this subject in the way of performance 
schedules to be followed in the course of erection work, but it 
would be useless for the reason that each location must be 
handled individually to suit local conditions. 

This is not intended as a treatise on the erection of bridges, 
nor are the methods outlined herein suggested as the best meth- 
ods to be employecf generally, but they are methods which have 
been used by the writer to suit local conditions and they are of- 
fered for the purpose of giving strength to the statement that 
methods cannot be standardized. The methods outlined proved 
entirely successful wherever used and therefore they can be con- 
sidered best suited to the locations where employed. 

It is a fact well established to every bridge erector that the 
first feature to be considered in connection with erection work 
is the organization. In order that such changes as are required 
to be made in erecting bridges under traffic, may be made suc- 
cessfully, and delays to traffic avoided, certain moves must be 
made at a specified time and every move must count. Therefore 
in planning such performances the organization must be consid- 
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ered carefully. Plans must be made for certain moves according 
to schedule and the schedule must be complied with. I have 
noted a variation of two hours in the amount of time consumed 
on jobs which were identical in every respect and where by actual 
count the number of moves made, or which should have been 
made, were the same. The variation in time was due to improp- 
erly organized forces. We may make plans and performance 
schedules to follow in erection work the same as in other lines, 
but it must be left to the man on the job to work according to 
such plans and schedules. In other words much of the responsi- 
bility for carrying out such plans and schedules rests with the 
" Man behind the gun." 

In this day we have improved machinery and work equip- 
ment which eliminates man-labor to a large degree, but to off- 
set this we find that it is becoming more difficult each year to get 
the man who will, to use a well-known phrase, "put his hands 
on it and do it.'* We have just as good men in erection work 
now as ever but it is often difficult to get proper team work to 
carry out a performance schedule. A well organized erection 
crew, where each man knows the limitations of his fellow work- 
er, will accomplish twice as much on erection work as a poorly 
organized crew where no man trusts the other. All these mat- 
ters must be given consideration when preparing a performance 
schedule. 

Much attention must be given to the using of machinery to 
the greatest possible extent. Show any workman that you are 
trying to conserve his muscle by using machinery for all heavy 
work and he will usually pitch in with the right spirit and give 
the best he has in him in the way of efficiency. Therefore, I 
would say the Best Method to Use in Erecton of Girder Spans 
with the Least Interruption of Traffic is: Choose the method 
best suited to local conditions, provide adequate machinery, rig- 
ging and tools, get an organization that will use team work 
and then go to it. 



CONCRETE CASING FOR THE PROTECTION OF STEEL 

STRUCTURES 

By E. E. R. Tratman 
Western Editor: "Engineering News-Record," Chicago, 111. 

Maintenance, repair and renewals are bogies and hobgoblins that 
haunt and harass the engineer and superintendent who has steel struc- 
tures in his charge. Inspection and painting, reinspection and repainting, 
and again inspection and painting, make an unending trail that is in- 
terrupted only by the slough of occasional repairs, the* rocky ridge of 
partial renewal, or the temporary wayside resting place of renewal or 
reconstruction. Wind and weather, sun, snow, rain, the dry sand of the 
desert, the wet muck of the swamp, the acid or briny drippings from 
cars, the gases and cinders from locomotives, the vibration and impact 
under traffic, all these and a host of other .sprites and unholy influences 
are everlastingly at work to impair and destroy the kindly protection 
of the paint and to attack the timid and defenseless steel thus exposed. 

As the superintendent of bridges starts to fight this host of never- 
resting foes with his paints and -protective coatings, a detaining hand is 
sometimes laid upon him. He may be warned that paint costs money 
and must be used sparingly; let the job go till next year. Or his favorite 
poison is too costly, and he must get along with something that is " just 
as good " and costs less. When he does get into the field, other diffi- 
culties face him. It may be that his paint is being slapped upon damp 
and dirty surfaces. Or perhaps awkward pockets and places difficult of 
sight and access are being skipped, to remain as choice dens and work- 
shops for the demon decay, the creeping corrosion or the ruthless rust. 

The extensive and increasing use of concrete structures on our rail- 
ways during recent years has been due in part to the fact that they in- 
volve practically no maintenance expense. With good concrete and well- 
made structures, maintenance, inspection and repair become merely 
pleasant companions for the superintendent of bridges and buildings. 
They take him out occasionally for a pleasant trip to convince himself 
of the good condition — instead of the bad condition — of his bridges and 
other works. 

Here then we may seem to have reached unexpected goodness, 
finality and the smooth waters of a haven, sheltered by a concrete wall 
which will permanently resist the attacks of the enemy. Therefore let 
us build all our structures of concrete and leave them to take care of 
themselves while we take up other matters. But he needs a long spoon 
who sups with the devil, and if our destructive enemy cannot get through 
our invulnerable wall, he can perhaps get over or around it, and again 
we have to engage in battle. 

We find that concrete has its limitations. The engineer plans a 
long-span bridge. Bang: the door is blown in and old Demon Decay 
is on the threshold. Concrete cannot be used. Steel is unavoidable and 
essential. The engineer dashes down a dark alley in search of a non- 
rusting, non-corrodible, absolutely everlasting and ever-resisting steel. 
He is still plodding after that friendly but elusive sprite. 

We find that even concrete is subject to evil influences. Again, 
note the qualifications of concrete mentioned above: "good concrete," 
and "well-made structures." A mixture of cement, sand, stone and 
water is not always concrete. Water bewitched, cement begrudged and 
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aggregate inferior does not make a high-grade concrete. And if care- 
lessness and incompetence are in charge of the work, the superintend- 
ent's troubles may begin to break out in a new direction. A crack here, 
a scaling there, a porous patch elsewhere, afford points of attack, and 
may be more obvious and unsightly defects than a worn coat of paint on 
a steel structure. 

Well, we seem to get nowhere. Steel is troublesome. Concrete may 
be less troublesome, but it has its own defects and cannot always be 
used as a substitute. At this stage, when we may well begin to feel pes- 
simistic, a brilliant idea strikes somebody with a flash like lightning in 
a powder mill. Where steel must be used, why not encase it in con- 
crete instead of coating it with paint. No sooner said than done, and 
the engineer and bridge superintendent are now working actively along 
this line. 

Here too are obstructions and limitations. On very long spans the 
added weight of the concrete becomes inadmissible. There is necessity 
of absolutely close adherence of the concrete to the steel. There is pos- 
sibility of moisture passing through the concrete and causing corrosion 
of the concealed steel. There is liability of cracking under temperature 
and vibration movements of the steel. Nevertheless this is a promising 
field, which widens as we go farther into it. 

The practice of applying a concrete casing to girders, viaducts and 
other steel structures has been adopted on a considerable scale, and is 
on the increase. It is employed for three reasons, more or less in com- 
bination: First, to protect the steel against atmospheric destructive in- 
fluences; Second, to protect it against the destructive effects of the hot 
gases and cinder blast from locomotives; and Third, to improve the 
appearance of the structure. 

The casing may be of three kinds. In the first place it may be of 
ordinary concrete placed in forms as in usual practice. In the second 
place it may be concrete mixed under steam pressure with about 50 per 
cent, superheat, and then blown into place through a small pipe by steam 
pressure. In the third place it may be a cement-sand mixture known as 
gunite which is blown upon the steel through a hose by compressed-air. 
Density is a special feature of concrete or gunite applied by pressure, 
and the steam-placed concrete is said to weigh about 1.70 lb. per cubic 
foot, as compared with 135 lb. for concrete made and poured in the usual 
way. And density is specially desirable in work of this kind. 

Steel reinforcement is required in any case, with special attachments 
to bond the concrete to the steel. Longitudinal rods are generally used 
with wire mesh over flat surfaces and projecting flanges, and around 
small members. Sometimes cross rods or anchors are put through the 
girder webs. According to a report from the Kansas City Terminal 
Railway, in the 1916 " Proceedings " of the Association, the cost per 
square foot is about 25 cents for concrete placed in forms, and 23 cents 
for " gunite " placed by compressed air and the cement gun. These 
prices include concrete, reinforcement and labor. 

When ordinary concrete is used a relatively thick mass must be 
applied. There is doubt sometimes as to the close adhesion of the con- 
crete to the steel, and as to the protection against moisture which may 
be absorbed by the concrete and thus come into contact with the steel. 
On the other hand, this method permits the formation of panels, mold- 
ing, etc., to relieve the surface and give an effect of architectural treat- 
ment. A rich mix with small-size coarse aggregate is required, the mix 
being very generally 1: 2: 4. 

• The gunite, applied by compressed air, differs from ordinary con- 
crete in having no coarse aggregate, as the material has to be applied 
with a hose. It is usually about a 1 : 3 mix. This material has the special 
advantages of high density, with small absorption of moisture, and close 
adhesion to the steel. 

Concrete casing of steel bridge work has been employed in several 
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cases on tl'ack elevation work in Chicago. A prominent example is the 
skew bridge carrying the Rock Island tracks across the Chicago & 
Western Indiana, at 79th St. There are five through plate-girder spans 
of 85 to 90 ft., with plate girder floor-beams resting in the bottom chord, 
and having their tops enclosed in the reinforced concrete deck slab. 
Beneath the deck is a 5-in. slab at the level of the chords of the girders, 
protecting the steel from the blast of locomotives passing under 
the bridge. Steel bars are run through holes in the stiffeners, and wire 
mesh is laid over the chords, webs, gussets to floor beams, etc. The 
concrete coating was applied by the cement gun. It is l}i in. thick 
on the girder webs, gussets and other flat surfaces, 2 in. under the floor 
beams, and 3 in. on the chords of the girders. 

Poured concrete was used for the bridges on the track elevation of 
the New York, Chicago and St. Louis from 73rd St. to 79th St., Chicago. 
The 75fh St. bridge is a typical example. This has two 25-ft. roadway 
spans and two lOj/^-ft. sidewalk spans, with through plate girders and 
a floor of transverse I-beams embedded in a concrete slab with rein- 
forcing of steel rods and wire mesh. Each post of the bents is composed 
of two channels and an I-beam, and the posts are connected by diagonal 
braces of four angles with web lacing. The casing of girders and decks 
forms one solid mass. That of the bents gives finished rectangular sec- 
tions. The concrete is a 1: 2: 4 mix, using 1-in. stone, and is at least 
ly2 in. thick over all steel. The estimated cost of the concrete casing is 
as follows (1912 prices): 

Concrete, 180 cu. yd. @ $10.00, $1,800 

Wire mesh. No. 23, 2550 sq. ft. @ $1.98 per 100, 51 

Wire mesh, J^o. 74, 4850 sq. ft. @ $0.58 per 100, 28 

Wire, No. 14, 63 lb. @ $1.35 per 100, 1 

Rods, 2370 lb. @ .025 per lb 59 

• 

$1 939 
Allowance 15%, 291 

Total, $2,230 

On the long-span girder bridge carrying this line over the Illinois 
Central the concrete floor is shaped to form jack arches between the 
webs of I-beams, the lower flanges being heavily encased. The columns 
and the transverse trusses between them are cased in concrete but the 
girders are not so cased above the floor level. 

At Layfayette, Ind., the Main St. bridge over the river is a steel plate- 
girder structure, having six spans of 126 ft., with the outer girders cased 
in concrete. This was done mainly for the sake of the appearance. The 
bridge was built in 1913-14. Owing to the fact that the concrete was 
placed during extremely bad and some very cold weather, the appear- 
ance was not as good as desired. The principal trouble was in placing 
the concrete. The forms were not sufficiently rigid to carry the whole 
mass at one pouring, so that it was necessary to let the concrete set 
when about half of it was poured. The result was a seam that is notice- 
able in the work. The concrete was bush-hammered with pneumatic 
tools after it had darkened. The general appearance is good with the ex- 
ception of the mark above referred to. There has been no cracking of 
any kind in the surface up to this time, nor separation of concrete from 
the steel. The concrete was a 1:2:4 mix. 

Cross-rods are put through the girder webs, averaging one per 
square foot of surface. These are J^-in. rods, with threads cut half 
way, and nuts screwed up against each side of the web to hold the rods 
in position. The unthreaded end of the rod was bent sharply at a right 
angle. These rods were of such length as to reach within 2 in. of the 
surface of the concrete. Longitudinal rods were passed through holes in 



66 



COMMITTEE REPORT 



tUmi Pt»m iJhm Si' B»Anf/iimy A^mr 
"^FMi^i^ /» correct- £imf^^9. 



I .,^*'—A 



^-^--i 



•J 

f 

«0 



(iirri: 




1 111 -AX. ir- z 
I 

I m 



.-J 



O 



t: .{r.-«:!l 



=^ 






■:Ur.-^ 



I 



&</ 



:v.ri 



::::z-.d)! 



|<:r:-.-_l |^^.C^}\ 



7r/4y. 




■7/»'A-* 



4 



m 



% 



\: 















2-a^'«t'-2-A 



II 









■f 



-le-I ! 



J 



I 
I 



I 



--+ 



•S¥ re/iMw 



r/4 » 



I I 







I 






OS 

oT 
u 



OS 

a 



51 



.1 



k-f%K ^/^ *-$f^ 



10 

u 



u 

o 



to 



o 
m 



10 

«0 

o 
u 

Q 



CONCRETE CASING FOR STEEL STRUCTURES 67 

• 

the stiflFeners, and a sheet of wire-mesh extended around the girder and 
the edges of the cross rods. 

The forms were held by inverted U-bolts, having the upper portion 
of V-shape passed through the girder web. The lower vertical por- 
tions of the legs passed through cross timbers supporting the forms. 
In this bridge the spans were too long for concrete girders, and arches 
would not have given the desired clear waterway for flood flow. 

A very exceptional and interesting example of the use of concrete 
casing is the viaduct approach of the St. Charles Bridge of the Wabash 
Railroad over the Missouri River. This old viaduct or trestle, with Phoe- 
nix columns, built in 1884, was designed for Cooper's E-25 loading. 
About 1900 its strength was increased by filling the columns with con- 
crete. In 1910 it was strengthened for E-50 loading by converting it 
into a reinforced-concrete trestle. For this the old columns and struts 
(all Phoenix sections) were encased with concrete in which the nec- 
essary reinforcing rods were embedded, together with a spiral steel 
wrapping. As an experiment one four-post tower was treated in this 
way in 1908, in order to see how the concrete would stand exposure and 
vibration. The results being successful the complete work was carried 
out in 1910. Laboratory tests of sample columns indicated that the 
strength had been nearly doubled. 

The shoes are enclosed in concrete blocks. The concrete columns 
are of octagonal section and the struts are of rectangular section, with 
gusset connections to the columns. These gussets enclose the ends of 
the diagonal rods, the rods being left in place although they are not 
needed in the reinforced^ concrete structure. After the base or shoe 
blocks had set, the steel rods and wrappings were placed and the forms 
set in position. The concrete was a 1 : 3 mix of cement and sand. The 
column casing averaged 0.0590 cu. yd. per lin. ft., while the interior filling 
averaged 0.0074 cu. yd., making a total of 0.0664 cu. yd. per lin. ft. of 
column. 

The concrete was poured from a work train on the structure, 
equipped with mixer and material cars. The work is described fully in 
Engineering News of Nov. 10, 1910. It was done by the W. P. Car- 
michael* Co. on a force-account system, as cost estimates of such work 
could not well be made. The design and execution were under the di- 
•rection of Mr. A. O. Cunningham, Chief Engineer of the Wabash R. R. 

There seem to be possibilities of the application of this treatment 
to water towers, coaling stations and other structures. 

An instance of the use of concrete casing for the sake of appear- 
ance is the track-elevation viaduct of the Baltimore & Ohio across In- 
dependence boulevard, Chicago. It is a four-track plate girder structure 
250 ft. long, with two 35-ft. soans over the driveways. These are made 
distinctive by heavy piers and by .decorative treatment of the piers and 
the girder casing. This was poured work, using a 1 : 2 mix of cement and 
crushed^ limestone, without sand. The aggregate ranged from dust to 
^-in. size. 

A more elaborate example of the combined protective and decora- 
tive use of concrete casing is a portion of the Boston Elevated Railway, 
at Forest Hills, Mass. The four-post steel towers are encased to repre- 
sent masonry piers. The outer girders have curved brackets supporting 
a curved mask of concrete which extends from the bottom chord of the 
girder to the edge of the deck, where it is surmounted by a concrete 
parapet wall. The girders are then well covered with concrete. The 
top chords are embedded in the concrete deck slab and ihe bottom 
chords in a light slab which serves to conceal them from below. This 
is all poured concrete, a 1: 2: 4 mix, using J^-in. stone. This work was re- 
ported in 1917 as being entirely successful and satisfactory. In some 
places on the water-table the concrete had cracked away from the rein- 
forcement, but this was through no fault of the concrete work. The 
color has darkened somewhat since the concrete was new. Somewhat 
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similar treatment has been applied to the station and structure of the 
New York Elevated at Pelham Parkway. This was a 1:2:4 mix, made 
with ^-inch stone, and spouted to the forms from an elevator tower. 
A bush-hammered finish was given and some inlaid tile decoration was 
included. As described in " Engineering News " of January 4, 1917, 
this cost $12 per cu. yd. of concrete. 

In the track elevation of the Boston & Maine at Lynn, Mass., con- 
crete masking of the girders was required by the legislative act relative 
to the work. This is not a protective casing, however, the concrete be- 
ing applied only on the outside of each outer girder. This also was 
form work. Its cost was $4.25 per sq. yd., in 1914-15. Much of the 
masking was done during the winter, steam coils and straw packing 
being used to heat the forms and prevent the concrete from freezing. 
A recent example of poured concrete casing is the three-span through 
plate-girder bridge carrying Cambria St. over the Philadelphia & Read- 
ing at Philadelphia. The concrete was used largely as a protection 
against corrosion. It is a 1: 15^:3 mix, anchored to the girder webs by 
lJ4-in- bars spaced about 12-in. centers. The surface was bush-ham- 
mered, or. lightly chiseled by hand at places where use of the hammer 
might cause spalling. The cost of this concrete was about $10 per cu. 
yd. (" Engineering News-Record," April 5, 1917.) 

Reference may be made to the Wabash bridge over the main en- 
trance to Forest Park at St. Louis, as this is sometimes incorrectly men- 
tioned as an example of concrete-encased steel structures. This is a 
through plate-girder bridge of 80 ft. span with exterior concrete facing. 
The steel is not cased in concrete, however, and the latter serves merely 
to conceal the girders and give an attractive appearance to this bridge 
over a pleasure driveway. The concrete facia girder and railing are 
3 ft. from the steel girder, and are built upon angle iron frames attached 
to the web and bottom chord of the girder. The frames are about half 
the height of the girder and carry a wooden covering? between the steel 
and concrete, thus forming a tar-and-gravel gutter. The concrete girder 
was built in a wooden form attached to these girders, but the ornamental 
railing which surmounts it is composed of pre-cast balusters and cop- 
ings. This work was done in 1903 and has proved very successful. 

In all decorative work, care must be .taken to prevent surface 
cracks or crazing, and patchiness of color. In the Baltimore & Ohio 
work at Chicago noted above, special care was taken to have all con- 
crete of uniform proportions and consistency, so as to maintain uniform- 
ity of color. After the forms had been removed and the concrete sea- 
soned for a few days, all ridges were chipped or filed off. The surface 
was then wetted and rubbed with carborundum brick, and then a thin 
wash of cement and sand was applied. When this was dry a rubbing was 
given with a finer carborundum brick, until the cement wash was all 
removed. 

Reviewing the situation, what does experience teach us and what 
relief is promised to the engineer and the superintendent of bridges?. 
In the first place, concrete casing promises certain advantages in re- 
ducing the amount and cost of inspection and maintenance of steel 
structures. As an example of this, one road reports that repainting steel 
bridges averages 60 cents per ton per year, while for concrete casing 
done a few years ago there has been no maintenance cost as yet, and no 
cracks or defects have appeared. Concrete also has an advantage as a 
mechanical protection, affording additional resistance to the attacks of 
gases, acids and cinder blast. 

Two points are essential for permanent success: The concrete 
must have close adhesion to the steel, so that moisture cannot get be- 
tween the steel and concrete, and the concrete must be dense, so that 
moisture cannot work through the concrete to the steel. Remember 
that the steel cannot be painted if it is to be cased with concrete, as 
that will impair the adhesion. Therefore, if Old Man Moisture can get 
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through or around the concrete he finds his prey, tlie steel, bare and ex- 
posed to attack. 

In listening to this paper you have heard of several unfriendly and 
insidious influences; Demon Decay, Creeping Corrosion, Ruthless Rust, 
and Old Man Moisture. You may wonder why no Good Fairy of Per- 
manent Protection is mentioned. Tl]e reason is that no such ally has 
yet been found. We have found some ways of circumventing the nu- 
merous enemies. But the battle continues. Therefore, " Carefulness, 
Watchfulness and Persistence " must be the slogan of the Railway Su- 
perintendent of Bridges and Buildings. 



DISCUSSION 

The President: — I think the association owes a debt of 
thanks to Mr. Tratman for having" presented such an interest- 
ing" paper, written in such an impersonal way. It would be in- 
teresting at any time and is especially so now, as it tells very 
completely what has been done along these lines. I don't know 
whether any members have anything to add or not. If so, we 
will hear from them now. 

L. D. Hadwen: — We have employed concrete protection 
around steel on girders, and we have also applied gunite in some 
instances to protect the under sides of viaducts where they were 
exposed to locomotive exhausts. While these methods have not 
been in service long enough for us to determine definitely, so 
far no defects have showed up. One essential in the covering of 
steel with gunite is to get the steel absolutely clean. One must 
sandpaper the steel in order to ^et good results. 

We find the trouble with applying gunite for the protection 
of the under sides of the viaducts exposed to the locomotive 
blasts is that it has been a matter of very great expense to take 
care of our staging, etc. The places that are most exposed to 
deterioration from constant traffic underneath the bridge are 
those where you have the densest traffic. Usually that adds a 
problem to any gunite work done and makes it very expensive. 
Of course, in painting you do not need the head room that you 
do with gunite, for with it you have to have some staging, so 
the men can work underneath. 

C. W. Wright: — On the steel in the terminal of the New 
York Central at New York they used a cement gun, but they 
used reinforcing of galvanized wire, probably a No. 7, laced . 
with a lighter wire. I don't know, about the results, but I 
haven't heard anything unsatisfactory lately. If there had been 
anything unsatisfactory, I believe I would have heard of it. 
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The President: — I will say from the information I have 
had on the subject, that all thin coatings will ultimately require 
some reinforcing to make them successful, whether the concrete 
be placed as gunite, by compressed air, or placed in forms, and 
also, that a heavier reinforcement will be necessary. There are 
many places where cement coverings have been placed on steel 
in the past, and a very light reinforcement has been put up, pre- 
sumably on the idea that it was only necessary to hold the con- 
crete there long enough for the concrete to adhere to the steel. 
Where that has been done, the corrosive elements have eaten 
out the thin reinforcement, and I think the coating will not be 
successful unless there be formed a skeleton of rods, to hold the 
coating in place after the finer material corrodes, if it does cor- 
rode, and then a finer mesh, to hold it while it is being placed. 

B. F. Pickering: — I would like to ask if it is necessary to 
apply heavy reinforcement on account of the lighter reinforce- 
ment rusting away from the moisture? Isn*t it also reason- 
able to suppose that the steel girder that is encased is suffering 
the same way? In the paper read by Mr. Tratman he spoke of 
the steel viaduct in the city of Lynn. I want to speak further 
on that same viaduct. He evidently speaks only of the viaduct 
across Central Square West. There is another portion of this 
which is of steel, and is also encased in concrete. The protec- 
tive coating over it was not sufficient to keep the water out 
and I find that it runs down between the cement coating and the 
steel beam. It is a very grave question with me how long that 
steel is going to stand that action without deteriorating to 
such an extent that it will become dangerous, with no chance 
to inspect the steel. It looks to me that unless the water is 
kept out between the steel and the concrete, the concrete will 
become a menace, rather than a help, in the preservation of the 
steel. 

The President: — I think there is no question in a case of 
that kind but that the concrete covering should be cut out, be- 
cause if the water gets to the steel and continues to run, there is 
no question but that the steel is going in time. The corrosive 
elements that I referred to are those that come from absorption 
from the outer surface of the concrete and will soak in far 
enough to get to the steel. Of course, with the heavier rods, the 
chances of the corrosive elements getting through the concrete 
far enough to get to the plate steel are very slim, but in the 
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Other case that was mentioned, the only safe thing is to find out 
immediately where the water is getting in, and stop it. 

G. M. Hoffman: — We have two subway bridges with steel 
ceilings on the Shamokin division, and they are constantly leak- 
ing and rusting the rivet heads and different parts of the ceil- 
ing. One bridge has been built four years and the other three 
years. I painted both of them this summer, when I discovered 
that quite a lot of rivet heads had been rusting, and that there 
was a continual dropping of water. The bridges were not com- 
pleted a year before they started to leak. There must be water 
in back of the steel ceiling for it keeps dropping through. Should 
openings not be made so the water could get out? 

The President: — What you need is an efficiency system of 
water-proofing which will shed the water and keep it from get- 
ting in. Any complete system of water-proofing will stop the 
water and throw it off. I know that when I was on the Lake 
Shore about 15 years ago, we had a number of bridges where the 
steel floor was rusting out. An efficient system of water-proof- 
ing was put in and the steel didn't corrode any more. 



REPAIRING AND STRENGTHENING OLD MASONRY 

REPORT OF COMMITTEE 

Soon after the appointment of the Committee on the above subject, 
of which A. I. Gauthier was chairman, a circular letter was sent out re- 
questing suggestions in connection with the preparation of a series of 
questions to be submitted to the various railroads in the hope of secur- 
ing reliable data on the above subject. A consideration of the replies 
received by the chairman resulted in the preparation of the following set 
of questions: 

Abutments and Piers 

1. Assuming loads are not to be increased, when do you consider 
it advantageous and effective to: 

(a) Pin and point joints in the face of old stone masonry orig- 
inally laid dry where walls are not to be grouted at the same time? 

(b) Grout masonry originally laid dry? 

2. Assuming loads are to be increased, when would you consider it 
advantageous and effective to grout masonry originally laid dry? 

3. Give a detailed description of the apparatus and methods used 
(with sketches and photographs if possible) on any important work 
where grouting of the old masonry laid dry has been resorted to and the 
success which has been obtained. 

4. Give a description of the methods used and the results obtained 
in strengthening masonry that shows signs of failure owing to: 

(a) Insufficient sections. 

(b) Yielding foundations. 
When conditions are such that: 

(a^) No additional work will be permitted in front of the existing 
masonry. 

(b^) When there is ample room for buttresses, etc. 

5. When abutments are partially undermined, give a description of 
the methods used to repair them. 

6. When conditions referred to in questions 4 and 5 arise, give the 
methods used to maintain traffic while repairs are under way. 

7. What experience have you had and what success have you ob- 
tained in tying together defective parallel wings of bridge abutments 
with iron rods? 

8. Give a description of the methods used to strengthen old masonry 
of all classes to carry heavier loads. 

(a) To distribute the load from the superstructure. 

(b) To reinforce foundations. 

9. Give a detailed description accompanied by plans, sketches and 
photographs where possible, of any important work involving conditions 
noted in questions 4, 5, 6, or 7, stating whether the work was done by 
contract or by company forces, with cost data if available. 

Arches 

1. Give a statement of the methods used in repairing stone arches. 
If you have had any specific cases, state the condition of the structure 
before repairs were made, and how the work was handled, giving plans, 
sketches or photographs where possible and cost data where available. 

2. What success has been obtained in tying together the spandrel 
walls of arches with iron rods? 
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Retaining Walls 

1. Give a statement in regard to the methods used in repairing de- 
fective retaining walls, if any experience has been had along these lines. 

Before the above list of questions was sent out to the various rail- 
roads, Mr. Gauthier entered the service of his country in France, thus 
leaving the committee without a chairman. Early in August, the pres- 
ent incumbent was requested to act as chairman with the hope that he 
would be able to get out a report in the absence of the regular chairman. 

To date, replies have been received from E. G. Lane, of the Balti- 
more & Ohio Western Lines; B. F. Pickering, of the Boston & Maine; 
George E. Boyd, of the Delaware, Lackawanna & Western; John A. 
Bohland, of the Great Northern; E. M. McCabe, of the Boston & Albany; 
Moses Burpee, of the Bangor & Aroostook; S. C. Bowers, of the Penn- 
sylvania Lines, West; Lee Jutton, of the Chicago & North Western; 
and F. E. Schall, of the Lehigh Valley. 

Upon considering the data so far received, it was decided to group 
the replies from the railroads in the same order as the questions sent out. 

Abutments and Piers 

1. (a) The Boston & Maine, as a rule, does not consider it necessary 
to pin and point joints in old stone masonry originally laid dry, unless 
some special case required it. In that section, there are very many 
pieces of old masonry which were laid dry many years ago and which 
are of rough stone, that, in many cases, is rough and open. In such cases 
the labor of pointing is thrown away, unless a more sightly job is re- 
quired. 

The Boston & Albany is of the opinion that with old masonry laid 
dry, if the foundation is in good condition, pinning and pointing should 
be done as quickly as possible to prevent the stone from working. 
Should there be any movement in the masonry, joints would show up. 

The Chicago & North Western suggests that joints in old stone ma- 
sonry, laid in mortar, should be pointed when the mortar has fallen out 
for a depth of Vz. in. in most of the joints. If this is a small job, it can 
be deferred until other work of the same nature develops in the vicin-ty. 

The Lehigh Valley thinks there is little reason, except possibly for 
looks, for pointing stone masonry laid up dry, when the walls are not 
failing?, and are not to be grouted at the same time. 

The Bangor & Aroostook does not recommend the pointing of old 
masonry originally laid dry unless grouting at the same time is contem- 
plated. 

1. (b) The Lehigh Valley advises that the grouting of dry masonry 
will greatly prolong the life of the wall if properly done, and recommends 
closing and pointing the joints for a height of several feet at a time, 
starting at the foot of the wall, and providing small openings in the walls 
at intervals, for pouring in the grout, continuing this process until the 
top of the wall is reached. 

The Chicago & North Western does not believe that a good masonry 
wall can be made by grouting old dry masonry. 

The Boston & Albany recommends the prompt grouting of dry walls, 
especially if there are small and ill-fitting stones in it with a view to pre- 
venting movement in the masonry. 

The Boston & Maine recommends grouting in a thorough manner, 
as soon as the walls show signs of the stone working loose. 

2. The Lehigh Valley recommends that walls be pointed and grouted 
before being subjected to heavier loads, to prevent distortion and shift- 
ing of the stones. 

The Boston & Albany recomrnends that where old masonry has been 
laid up dry for any length of time, the walls should be pointed and 
grouted so as to fill all voids and stop any movement liable to take place 
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in the old masonry, but if the stone has not been cut, it does not pay to 
spend much money on masonry laid dry. The experience of this com- 
pany is that old masonry usually g^ives plenty of warning, in which case a 
reinforced concrete bridge seat proves effective. Concrete bridge seats 
on cut stone masonry laid dry, have been holding up well under in- 
creased power, where the foundations were in good condition. This 
Company does not, however, recommend pointing or grouting if the 
old foundations are poor and show signs of settling under the old 
masonry. 

The Boston & Maine advises that where the original walls are of 
sufficient area to carry increased loads and the foundations are in good 
condition, grouting may be resorted to with economy and usually with 
satisfaction. 

3. The Lehigh Valley advises that the face jo'nts should be thor- 
oughly wedged and packed and then pointed for a height of 3 or 4 feet 
from the bottom. At that point, small stones should be removed at in- 
tervals of every 5 or 6 ft. The grout should be poured into the wail by 
the use of a pan-shaped, sheet-iron spout, that can be inserted into the 
wall for a short distance, the grout to be poured until it reaches the 
height of the pointing. The temporary opening should then be closed 
and another section of three or four feet in height should be pointed in 
the same manner as above described, this method to be continued until 
the top of the wall is reached. The grout should not be expected to run 
any great distance, and the party in charge of the work should be guided 
by the condition of the work before him. 

The Boston & Maine recommends that the join s of wills to be 
grouted, should be thoroughly cleaned of all debris and carefully pointed, 
and that the grout should be placed as far back from the face as possi- 
ble, using a wet mixture that would run into voids otherwise inaccessi- 
ble. Results in this class of work have been uniformly good. 

4. (a) The Lehigh Valley advises that buttresses or a complete 
facing of the wall with concrete may be resorted to as the case in hand 
may require, always anchoring the new wall to the old. 

The Chicago & North Western recommends the placing of a jacket 
of concrete on the old masonry, bonded to it by means of rods or dowels. 

The Boston & Albany recommends encasing with concrete, re- 
moving a course or two of stone from under the bridge seat and then 
grouting and replacing the bridge seat with concrete reinforced with 
old rails. 

The Boston & Maine advises that it has had little experience in th*s 
class of work, but now has several cases that need attention. 

4. (b) The Lehigh Valley recommends, for yielding foundations, the 
underpinning of the old structure by placing toe walls under the front 
of the wall. These walls must be placed in sections about 6 ft. in length 
to avoid further weakening of the structure. To be effective, these toe 
walls should extend under the old foundations not less than 18 in. 

The Chicago & North ^yestern suggests that for ordinary piers 
and abutments, the most feasible way is to take down the old masonry, 
construct new foundations and relay the superstructure. In the case of 
large piers and abutments, a special program should be worked out for 
repairing the foundation. 

The Boston & Albany advises that when necessary to repair struc- 
tures on account of yielding foundations, excavations are made to good 
material and the material replaced with concrete reinforced with rails 
or rods. 

The Boston & Maine recommends the use of buttresses when there 
is sufficient room for thc'r construction, the foundations for buttresses 
to be obtained by excavating to satisfactory material or providing piles 
for them. It also recommends the removal of sufficient stone from the 
old masonry to make a satisfactory bond with the concrete. If the old 
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Structure is too weak to carry^ traffic while repairs are being made, false 
work should be installed. 

The Great Northern cites an instance of partial failure of the wing 
walls of a bridge near Dryden, Washington. This structure consisted of 
high abutments carrying two deck truss spans. The trouble was rem- 
edied by constructing pile trestles back of the abutments and removing 
a portion of the filling. The pile trestles were later replaced by two 
16-ft. concrete slab spans on the west end and by one 32-ft. girder and 
one 16-ft. concrete slab span at the east end. No further movement of 
the wing walls has been observed since the filling has been removed and 
the bridge extended as indicated above. A number of other cases sim- 
ilar to the above, were treated along the same lines. 

4. (a^) The Lehigh Valley recommends that when no buttresses can 
be placed in front of the wall, it may be necessary to place reinforce- 
ments in the back of the wall, which may be done by means of but- 
tresses or additional masonry anchored to the old wall in such a way 
as to draw the center of gravity away from the front. 

The Boston & Albany reports that when conditions exist which will 
not permit the use of buttresses or the encasing of the old masonry on 
the front, it has been found practical to remove the old masonry and re- 
build the structure with concrete. 

4. (b^) The Lehigh Valley reports that when there is ample room in 
front of the wall, buttresses or a complete facing of the existing ma- 
sonry may be necessary. But in most cases toe walls are required in 
addition to buttresses or facing walls, since the trouble in walls failing 
usually comes from the toe pressures on the underlying soil being too 
great for such soils to carry. 

The Boston & Albany advises that instead of using buttresses, a cas- 
ing of concrete of the necessary thickness is used. This latter depends 
on the condition of the abutment and the height. The facing of the con- 
crete is reinforced with rods, spaced three ft. apart perpendicularly. 

5. The Lehigh Valley reports that repairs to partially undermined 
abutments are usually made by underpinning with concrete, carrying a 
toe wall along the damaged part and facing the wall for a short dis- 
tance up. When water is encountered, sheet piling and shoring are re- 
quired, and the repairs should be made in short sections^ so as not to 
damage the old wall further. Special care must be taken in sandy soil 
foundations, not to disturb the support under the wall by pumping. 

The Chicago & North Western advises that when abutments are 
partially undermined, such as would be caused by a washout, traffic 
should be carried on false work, and repairs to the foundation should be 
made by putting a proper cofferdam in and then placing the concrete. 

The Boston & Albany recommends underpinning with reinforced 
concrete, exercising proper care where work is done under traffic so as 
not to undermine the abutment and cause the loosening of stone in the 
structure. 

TThe Boston & Maine reports an interesting case which occurred 
oyer'a year ago, when, by the breaking of a dam, both abutments of a 
bridge over a small stream were undermined in some places to a depth 
of 4 ft., and in no place less than 2 ft. below the footing course. These 
abutments were supported by pile foundations. This pile foundation 
did not fail and the abutment did not settle to any extent. The prob- 
lem which presented itself was how to refill under them, as the water in 
the river would not go do>yn for several weeks. Sixty-eight carloads 
of rubble stone of various sizes and some crushed stone were placed in 
the front of these abiitments. This filling was carried somewhat above 
the footing course. False work was then installed in the back of the 
abutment to carry traffic, and the material was removed to the bottom 
of the abutment. Steam pumps were installed on the bank of the stream, 
having a nozzle pressure of 200 lbs. A ^-in. nozzle was made from 
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pipe, especially for this case, and about 30 carloads of sand were blown 
underneath each abutment until absolute refusal. These abutments have 
remained absolutely solid, are carrying their heaviest power over them, 
and show no signs of settlement. 

The Great Northern cites a case of this kind in connection with a 
bridge near Corson, South Dakota. The bed of the river at this bridge 
was badly washed by a flood in June, 1914, the center pier being under- 
mined so that it was necessary to take it down and rebuild it, carrying 
the footing to a greater depth. The west abutment was undermined at 
the toe, but did not move. This abutment was saved by underpinning at 
the toe with a block of concrete. This concrete was put in in short sec- 
tions, so as not to disturb the footing any more than necessary. This 
work was carried out successfully, and no further trouble was experi- 
enced. 

Near Ferndale, Washington, it was necessary to remodel the center 
pier of a bridge. This bridge contained a light steel draw span which 
had to be replaced with a heavier structure. This required a larger 
center pier. The work was accomplished by building a concrete jacket 
around the old pier. 

6. The Lehigh Valley advises that when the strengthening of abut- 
ments is done, such work, if properly done in short sections, can usually 
be accomplished without supporting the superstructure carried by the 
masonry, but in very soft bottoms or in fine sandy soil, it may be neces- 
sary to place supports, under the superstructure. When the strengthen- 
ing is done in the rear of the abutment, it is necessary to drive piles and 
place temporary bents and stringers to carry traffic while excavating 
the embankment back of the abutment. The one case in which this 
method was employed, has given no trouble since the strengthening 
was done. 

The Chicago & North Western reports that when repairs to piers 
and abutments are being made, it is almost always necessary to put in 
temporary false work. 

The Boston & Albany maintains traffic by providing two four-pile 
bents as close to the back of the abutment as conditions will allow. 
These bents are driven as close to each other as possible, so that in 
case there are any broken piles in the first bent, the second bent will 
take care of them and another bent can be driven 12 ft. back of the 
double bent. If the abutment is to be removed, additional bents may 
be necessary. It has been found practical to use 20 to 24-in. "I "-beams 
temporarily, to carry the track on these pike bents, two " I "-beams being 
bolted together with separators under each rail. In front of the abut- 
ment 12 in. by 12 in. timber bents are used. The general practice is to 
use double bents with two batter posts and four plumb posts, double 
braced with 3 in. by 10 in. timbers. " I "-beams have been found more 
convenient to place under the tracks than timber, as they take up less 
room. 

The Bangor & Aroostook maintains traffic by the use of pile bents 
where repairs to abutments are being made. ; 

7. (No data.) 

8. (a) The Lehigh Valley distributes the increased load of the super- 
structure on masonry. A good method, when possible, is to encase the 
existing masonry near the bearings, take out the bridge seats and en- 
large them to reach over the encasement. This method also increases 
the bearing area of the soil. Where additional bearing is required on 
the top of the masonry only, this can usually be accomplished by tak- 
ing off the coping stones under the bearing and pUcing a steel grillage 
or steel casting of sufficient size under the bridge to distribute the load. 

The Boston & Albany has either encased the old masonry with con- 
crete, or replaced it with the same construction to take care of heavier 
traffic. 
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The Delaware, Lackawanna & Western has, in most instances, found 
it desirable to take down all work to the footing, increase the size of 
the footing and rebuild the superstructure to the bridge seat. In one 
case recently, where it was necessary to raise the track on account of a 
grade crossing elimination scheme, it was found that the abutments did 
not have sufficient bearing and they were strengthened by reinforcing 
the toe. 

8. (b) The Boston & Albany states that if the foundations are soft, 
piles are driven for the whole abutment, if the old masonry is to be re- 
moved. 

9. The Boston & Maine states that this question covers some im- 
portant work in tidal streams done by them. The rise and fall of tide 
is about 11 ft., the Ctirrent approximately 14 miles per hour. Two piers 
14 ft. by 60 ft., carrying 200-ft. truss spans, were built originally by 
placing a crib around a cluster of piles driven to a solid foundation and 
then filled with small stones. Then the entire section around the piers 
was grouted by dumping very heavy stone as well as smaller material 
to a depth of approximately 6 ft, leaving the water at low tide approx- 
imately 8 ft. deep. On top of this crib was built granite masonry. About 
two years ago it was found that worms had eaten the crib and the en- 
cased piling to such an extent that the masonry had settled and 
cracked. 

Cofferdams were installed, which served as forms around each of 
the piers about 4j^ ft. out from the piers at the bottom and running 3 
ft. from the pier 2 ft. above the high water line. All surfaces were 
cleaned as thoroughly as possible by a diver, then concrete was placed 
until well .above the old crib leaving pockets and chutes into the crib 
at intervals for the grouting of the old crib. This was done with a mix- 
ture of one part Portland cement and two parts sand. Approximately 
140 bbls. of Portland cement were used in this grouting on each pier, 
then the concrete was built up to 2 ft. above high water and the forms 
were allowed to remain on the first pier through the winter season. But 
after taking these oflF, it was found that the concrete in the abutment was 
wasting away near the low water line, although this did not occur until 
after the forms were taken off. To offset this on the second piers, 4-in. 
hard pine plank casing was installed on the inside form with 1 in. by 12 
in. lag screws screwed into the inner surface and allowed to project 
back into the concrete about 9 in. with pressed washers underhead. 
When this was completed, the forms were removed after suitable setting 
of the concrete. They have had no difficulty with the wasting of con- 
crete on this pier, the casing extending below low water and to the high 
water line. Measurements have been taken from time to time, but no set- 
tlement has been d^'scovered in these piers since this work was done. All 
of this work was done by company forces and cost, including all forms, 
diver, etc., about $8 per cu. yd. 

The Baltimore & Ohio Western lines have done considerable repair- 
ing and strengthening of old masonry, but in many instances it has not 
been satisfactory. The old masonry in this territory was constructed 
mainly of very soft sandstone or limestone slabs. As reinforcement 
has not been very satisfactory, about 98 per cent of the masonry which 
has to be repaired or strengthened, is now being taken down and re- 
built. 

Arches 

The Delaware, Lackawanna & Western reports the failure of a num- 
ber of arches during the past four or five years. These arches were built 
in the early eighties, and, in the main, are still unusually fine specimens 
of cut stone work. In some cases, failure has been due to lack of proper 
drainage and the action of frost. In most cases, However, there was 
very apparent evidence of . overloading of the arch due to increased 
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weight of equipment. Where failure was caused by defective drainage 
and frost, it was not found feasible to drain the structures effectively, 
although conditions have been greatly improved by cutting holes in 
the masonry. Whether the failure was due to lack of drainage and frost 
or to overloading is not known, but all structures were lined with con- 
crete of varying thicknesses, depending on conditions surrounding each 
job, and so far this method has proved very satisfactory. 

The Pennsylvania Lines west of Pittsburgh report that extensive 
repairs have been made to arch bridges on the Pittsburgh division, some 
of which were built as early as 1852. On some of these arches, as orig- 
inally built, the parapet walls were given 6 in. projections for a depth of 
three courses to provide sufficient width for the track. 'JThe action of 
frost and ice pushed these walls out, making the structures unsafe for 
heavy equipment. A number of these structures were strengthened 
by encasing the old bridges completely in concrete, carrying founda- 
tions to rock and adding wing walls where T walls were built originally. 
These bridges are standing up under increased traffic, giving the best of 
service, and so far, none show any defects. It is therefore felt that this 
is a most satisfactory method of prolonging the life of arches where 
the waterway is sufficient to allow encasing them. The cost of concrete 
work of this character, exclusive of reinforcing material, is about $12 
per cu. yd. 

The Great Northern reports the strengthening . of its stone arch 
bridge over the Mississippi river at Minneapolis, Minnesota. The struc- 
ture consists of a series of 80 ft. semi-circular arches, and was built in 
1883. Considerable care was exercised in its construction, with a view 
to getting a permanent structure. It is located just below the Falls of 
St. Anthony, where the line passes through the main milling district 
of the city. Several serious longitudinal cracks developed in the arches 
from time to time, which made it necessary to give this structure careful 
study, with a view to determining the cause, and devising some plan to 
overcome the trouble. The conclusion was finally reached that the 
failure was due to insufficient drainage which permitted the rock filling 
to become filled with water, and that the cracks were the result of water 
freezing and spreading the spandrel walls. Openings for drainage were 
provided through the parapet walls. Tie rods were provided extending 
entirely through the structure together with anchor rods extending into 
the structure a distance of 10 ft. The rock filling above referred to, 
was removed and the space filled with concrete. No further defects 
have developed since this work was done. 

The Lehigh Valley reports a few cases of defective stone arches, 
in which the form of the arch was considerably distorted and the ring 
cracked. These arches were repaired by constructing new foundations, 
side walls and arches inside of the defective structures. While the plac- 
ing of the arch ring lining is a tedious job, it can be done successfully 
if a comparatively dry mixture is used, so that it can be packed thor- 
oughly in place. The sections for the lining of the arch necessarily have 
to be short, so as to be reached from the ends of each section to be able 
to compact the concrete properly. The work that has been done has 
proved . satisfactory. While no costs are available, the work is expen- 
sive on account of having to provide centering, sheeting, etc., the same 
as for a new arch. 

The Chicago & North Western reports that where parapets and 
wing walls of old. arches have become disintegrated, repairs have been 
made by removing the upper courses and replacing them with concrete. 
In making repairs in this manner, the concrete was bonded to the old 
masonry by rods. 

The Boston & Albany has furnished the following detailed cost data 
covering the replacing of a stone arch with concrete: 
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Unit Cost: Driving piles (598 ft.) 

Labor, etc $0,284 

Material (598 ft.) 0.0987 per ft. 

Total $0.3827 per ft. 

Stone masonry removed ijl cu. yd.), $2,968 per cu. yd. 

Wet excavation (50 cu. yd.), $2,151 per cu. yd. 

Earth excavation (108 cu. yd.), $1,298 per cu. yd. 

Concrete (124 cu. yd.) 

Material, $ 441.15 $3,557 per cu. yd. 

Labor, 850.79 $6,861 per cu. yd. 

Total, $1,291.94 $10,418 per cu. yd. 

Cofferdam (75 lin. ft.) 

Labor, etc., $4.48 per lin. ft. 

Material, 17 per lin. ft. 

Total, $4.65 per lin. ft. 

Forms (2,210 sq. ft.) 

Labor, etc., $0 0301 per lin. ft. 

Material, '. 0.0257 per lin. ft. 

Total, $0.0558 per lin. ft. 

Also detailed data of encasing a brick arch where the bricks were 
working loose, as follows: 

Handling material $ 98.53 

Engine service — handling material, 38.93 

Excavation, wet (130 cu. yd.) 304.65 

Reinforcing rods in place 139.72 

Concrete, Class " A " (128 cu. yd.) 691.85 

Cleaning up old material removed, 11.50 

$1,285.18 

Average cost per cubic yd., Excavation, $ 2.34 

Average cost per cubic yd., Concrete, 5.40 

Average cost per lin. ft.. Arch, 10.19 

This structure was lined with concrete an average thickness of one 
foot, reinforced longitudinally and transversely with J/^-in. twisted bars, 
located 12 in. center to center. In addition to the reinforcement, ^ in. 
bv 12 in. dowels were set in the old masonry a depth of 6 in. at intervals 
of every 5 sq. ft. of surface. 

Retaining Walls 

The Delaware, Lackawanna & Western reports the partial failure 
of retaining walls on its lines, both of plain masonry and reinforced 
concrete. Special mention is made of a reinforced wall 20 to 25 ft. in 
height, in which, owing to various causes, certain portions were verg- 
ing rapidly on total failure. The method employed in making repairs was 
to cut out short sections at a time, bulkhead behind them with second- 
hand timber, clean the reinforcing where necessary and replace the walls. 
Other forms of walls were repaired or rebuilt in much the same manner. 

The Chicago & North Western reports that where old masonry re- 
taining walls have been crowded forward, some good results have been 
obtained by driving piles in the embankment and anchoring the retain- 
ing walls to the piles by means of rods. 

The Boston & Albany reports four retaining walls over 200 ft. long 
and from 16 to 18 ft. high, running parallel to, and very close to the 
tracks, which showed signs of failure. These retaining walls were 
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strengthened by the use of concrete facing, bonded to the old masonry 
by 18-in. dowels, spaced at intervals of 4 sq..ft. of surface. The old foun- 
dation was from 6 to 12 ft. below the river bed, and in places badly un- 
dermined. It was necessary to underpin the old walls, and this was done 
with reinforced concrete. While underpinning the foundation, it was 
necessary to shore with 10 in. by 12 in. and 12 in. by 12 in. timbers. 
While this work was in progress, speed was reduced to 8 miles per hour 
for all trains. This method for strengthening retaining walls has put 
them in first-class condition. The tops of the old walls were removed 
for a depth of 24 in. and replaced with concrete, thus bonding the old ma- 
sonry and concrete on top as well as on the face. 

The Boston & Maine reports having had experience in repairing re- 
taining walls by use of buttresses and grouting at the same time. One case 
mentioned covered a retaining wall along a river under an important line 
where the track was close to the edge of the wall. This wall was built of 
rough ledge stone that had deteriorated to such an extent that in some 
places there were openings in the wall of a cubic yard volume and larger. 
As this wall rested on a sloping ledge foundation, 2 in. iron dowels were 
installed in the ledge in front of the wall and the foundation built ap- 
proximately lJ/2 ft. in front of it. Great care was used in removing all 
dirt and debris from the old masonry as the work progressed and con- 
crete was carried to the top of old wall, being 1 ft. thick at the top. This 
wall was reinforced about nine years ago, and hag shown no signs of 
failure since. Openings were provided through the concrete at intervals 
from the bottom of the wall to within 18 in. of the top of the wall to take 
care of the drainage. 

The Baltimore & Ohio has found it necessary to strengthen retain- 
ing walls at points along its lines. The most extensive work of this 
character in recent years was the strengthening of a wall about 20 ft. 
high, located between the C. & O. canal and the. main tracks of the rail- 
road. This was a dry rubble wall of fairly good sized stone. On account 
of the increase in weight of rolling stock, this wall began to show signs 
of failure. About three years ago, a section between 400 and 500 ft. 
long was strengthened by building a reinforced concrete wall in front 
of the old wall. This past winter, 1100 or 1200 ft. additional reinforcing 
was done. The concrete placed several years ago was heavily reinforced, 
and as a result, was quite expensive. The section reinforced last winter 
consisted of plain concrete. It was necessary to do this work during the 
winter when the water was out of the canal. At several points where the 
wall seemed weak, timber braces wer« placed against it. The foundation 
excavation for the new wall was removed in 10-ft. alternating sections 
and was filled to a point that would afford ample protection to the base 
of the old wall. The intermediate sections were then removed, after 
which the superstructure was built in sections about 40 ft. in length. 

W. F. Strouse, 
Chairman. 



DISCUSSION 

The President : — As the reinforcing of old masonry happens 
to be quite a hobby with me, I am going to take a little time to 
recite some experiences I have had. 

About ten years ago when I took over the bridges on the 
Missouri Pacific system I found a good many of the old Hnes 
had been handled by promoters, and the bridges in many in- 
stances were in very bad condition, and every year there were 
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large items for new abutments and rebuilding of old masonry, 
and something had to be* done. I spent a good deal of time out 
on the line trying to find out what could be done at the least ex- 
pense and still make the repairs permanent. 

We found on some of the old main lines where stone piers 
had been built 30 or 40 years ago for pony trusses, that the piers 
held up the pony trusses all right, but when the bridges had been 
renewed either with pony steel trusses or deck girders for heavier 
traffic, the ends of the piers would settle down or the middle of 
the piers would break down. As a temporary expedient in those 
cases I used an idea that I had gotten from some old bridge 
man of putting longitudinal timbers from end to end of the 
pier. That had the effect on the piers under the pony trusses of 
throwing towards the center some of the load that was settling 
down the end of the pier, and under deck girders of throwing out 
to the end of the pier some of the load that was breaking down 
the middle. That was then followed up, sometimes several years 
later, by taking down one or two courses off the top of the pier 
and putting in a new reinforced concrete cap, and I don't know 
of one case in 10 years on that railroad where I took down a 
few courses from the top of the pier and put in a reinforced con- 
crete top that would distribute the load over the pier, where we 
had any further trouble or any further settlement. 

We also had cases where the back-filling of the pier behind 
the casing was very soft and was breaking down under the loads. 
We ran tie-rods through such piers and put a casing 6 to 9 in. 
thick on each side, and we had no further trouble there. 

One lesson I learned there was the remarkable bond that 
forms between new concrete being placed, and old masonry in 
those piers, even though the old masonry may be moving at the 
time of placing the new concrete. The first question I was asked 
was, " How is this concreting to be placed while the bridge is in 
use and the old masonry moving?" Now in practically every in- 
stance we concreted while the old bridge was in daily use, and 
even though there was a considerable movement of the old pier, 
the new concrete set firmly. 

This set is really remarkable. Perhaps the most extreme 
case where a movement has been stopped and the concrete has 
set was on the long approach to the St. Charles bridge over the 
Missouri River on the Wabash railroad. There is a long curved 
approach there, and trains going around the curve would throw 
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the track out of line sometimes as much as 6 in. The chief en- 
gineer of the Wabash finally struck upon the idea of changing 
these old columns into concrete columns. He put an 18-in. 
form around them and wound them with wire and rods and built 
the columns up from the bottom, story by story, from the bottom 
to the top. When he was a quarter of the way up, one-quarter 
of the lateral vibration had disappeared, and when he was half- 
way up one-half of the lateral vibration had disappeared, and 
when he got to the top the lateral vibration had entirely dis- 
appeared. That concrete is apparently just as good as though 
it had been placed under a bridge that was perfectly still instead 
of one sustaining a heavy traffic. 

Another case I found at Little Rock, Ark., where a bridge 
across the Arkansas river had piers made up of about 35 ft. of 
timber cribbing and 45 ft. of masonry on top of pneumatic cais- 
sons on rock. The cribs were not really well built in the first 
place and the sand had leaked out through the cracks. The 
timbers gradually had crushed and let those piers down, and they 
were pointing in every conceivable direction. From 1883 until 
about 1907, when I took over the responsibility for the bridge, I 
think about five efforts had been made to stop those piers from 
moving around. 

In 1912 we went in and sunk cofferdams about them, went 
down to a depth of 45 ft., removed all the sand and rip-rap, and 
while those pieVs were moving around a good deal, we gradual- 
ly put in concrete and began to build up, and as the concrete 
went in one could almost note the disappearance of the vibration. 
When we got up to the top the piers were solid. When trains 
went over before, the timbers were soggy, and you could see 
the water squeeze out of them. When we reached the top of 
the timbers we put a reinforced concrete shell around the piers, 
and those piers have been there now for five years and they are 
just as solid as rock. 

In 1907 I had 150 bridges on that railroad under which the 
piers were moving, for every conceivable reason, and I don't re- 
member one case where we took down a pier or abutment be- 
cause it was moving. In every case we resorted to some of the 
expedients reported by Mr. Strouse, and we never hesitated, 
even on a smooth concrete face of an abutment, to drill in, put in 
anchor rods and put the shell in front of that. 

We had another case where we encased some steel cylinders 
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in concrete. We had a number of piers, each composed of two 
steel cylinders, and each having seven piles driven down through 
the cylinders. We wanted to put a heavier truss on and we had 
to reinforce those cylinders some way. Without any falsework 
at all we went down around those cylinders, drove the piles to 
about 40 ft. penetration by the jet, put the cofferdams down, and 
came right up around those cylinders and buried them in con- 
crete. 

When we jetted a pile down at one side of the cylinder, the 
cylinder settled about half an inch, so we would drive so many 
piles on one side and then go around and drive so many on the 
other side to keep it from getting too much on one side or the 
other, and when we got through we found the cylinders, every 
one of them, had gone down about 12 to 14 in. The mass of con- 
crete was so great in comparison to the size of the cylinders 
that the weight of the concrete overcame the motion as it came 
up on the cylinders which were vibrating under traffic. 

In a number of cases we had concrete arches built for one 
or two tracks. Sometimes the head-walls were pretty well out 
at the foot of the slope and pulling away. Now in three cases I 
remember distinctly, I put across the head-walls, about 3 ft. 
below the crown, a pair of heavy I-beams, and ran rods through 
from one set of I-beams to another. On one bridge we were sure 
we were going to lose immediately, we spent about $3,000 put- 
ting in a set of I-beams and a set of rods five years ago. I took 
a trip there recently and there has not been a particle of mo- 
tion since we tightened up the rods. It is as stable as though it 
had been built right. Nobody sees the arches but the bridge in- 
spector, and he doesn't care, so the appearance does not matter. 
To have rebuilt the arches would have cost $50,000. 

Now I hope there are some others here who can say some- 
thing on this subject. I know some of you have had experiences 
on this that will put all I have had in the shade. 

A. S. Markley: — ^The Chicago & Eastern Illinois had four 
through truss spans, each 150 ft. long, and one 166 ft. plate girder 
draw span crossing the Wabash river at Clinton, Ind. The ma- 
sonry supporting this bridge was built of native stone in 1870. 
The vStone had deteriorated and began to show defects under 
the truss bearings on account of the heavy live and dead loads. 
For this reason it was decided in 1910 to strengthen all the five 
piers, the south abutment and tail wall and a detached tail wall 



REPAIRING OLD MASONRY 85 

and to build an additional abutment for a 24 ft. beiam opening 
to replace a wooden trestle for an under crossing for teams at 
a total estimated cost of $19,490. 

The actual cost of this work without overhead charges on 
car rental was $20,850. During the work the operator was inter- 
rupted twice by high water and once to do other important work, 
which no doubt absorbed the overcharge. Work was begun in 
September, 1910, and completed in September, 1911, the cost per 
pier ranging from $3,019 to $2,638. 

All of the masonry in the old piers and abutments was ve- 
neered with reinforced concrete 18 in. thick. 

Cost of concrete per yard for casing : 

• Material, per yard of concrete $ 1.84 

Labor, per yard of concrete 1.49 

Total $ 3.33 

Cost per yard of concrete, labor 6.49 

Cost per yard of concrete, material 4.40 

Total cost of labor and material (casing in- 
cluded) $10.89 

In order to take care of the additional dead load of the 
concrete, 30-ft. piles were driven 36 in. between centers around 
the outside of these piers and the abutment, the latter being 30 
ft. long and 42 ft. high from base of rail to low water mark. In 
driving these piles the leads and steam hammer were suspended 
below the bridge, a Bay City driver and steam hammer being 
used. A short boom derrick with a 2-drum and winch-head ma- 
chine was placed on the front of the driver to handle the leads, 
hammer and piles. The driver was self-propelling, dispensing 
with a train crew and locomotive. All piles were driven home 
to receive the concrete and below low water line. Double rows 
of the sheet piling were driven around the piers and 2j/^.ft. away 
from it, the space between being filled with straw and sand to 
insure that there would be only dead water inside of the coffer- 
dam to avoid any cement flowing away. The inside casing of 
the cofferdam comprised the form for the concrete which was 
placed a minimum thickness of 4 in. outside of the piles, so that 
no part of the piles was exposed to the atmosphere or other 
destructive agents. The water around the piles was from 8 to 
12 ft. deep. In some cases the piers had been filled around with 
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broken stone to prevent washing, which very much impeded our 
work of driving the sheet piling. 

In order to deposit the concrete in the water we used a 10-in. 
tube made of No. 22 iron, riveted together with a barrow hop- 
per at the top in which to dump concrete from barroy^rs into 
the tube. In using this it was necessary to seal the tube on the 
bottom or keep enough concrete in it to prevent the water from 
rising in it and separating the sand from the concrete. As the 
tube was filled it was moved to one side or raised sufficiently 
to allow the concrete to pass out of it in place. 

The concrete was allowed to settle around the piles and 
make its own slope from the inside of the sheet piling down un- 
der the pier. In some cases there were openings that took con- 
siderable quantities of concrete to form the footing up to the 
grillage, all of which added to the support of the increased dead 
load. The piers in all cases rested on piles and grillage. While 
this work was going on, no discoloration of the water inside the 
cofferdam was visible, the' cement and other ingredients remain- 
ing where they were deposited. These footings, in some cases, 
were 2 to 3 ft. wider than necessary to support the 18-in. veneer 
on account of the grillage being wider than the piers. In these 
cases we stepped in to the required width. The upper forms 
rested on and were anchored to the footings and were tied at 
the top to prevent their spreading as concrete was deposited 
in the forms. In order to anchor the concrete to the old piers, 
^-in. corrugated bars were placed 36 in. apart. Holes were 
drilled in the stone 12 in. deep in which the bars were inserted. 
They also extended 12 in. into the concrete. After dampening 
the holes a rich mortar was packed in them around the bars to 
anchor them to the pier. In addition a dovetailed recess was cut 
in the stretcher course of masonry for the full thickness of the 
course, from 18 in. to 24 in. thick and as deep as the stone was 
wide. Stretchers were selected on account of their being narrow 
to minimize cutting. After the recesses were cut, concrete was 
brought up and an extra thin grout was run into them to fill up 
the voids that appeared in the masonry, which were many and 
some quite large. As the stone was laid in mortar, where re- 
cesses were not opposite each other, grout would appear on the 
opposite side from which it entered the pier as the grouting pro- 
gressed. The veneer was properly reinforced in both directions 
in addition to being anchored to the pier. 
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Bearing blocks under the trusses on top of the piers were 
made in the field and were properly seasoned before placing. 
The joints in the masonry always determined their thickness, the 
minimum being 4 ft. thick and 24 in. wider than the shoe of 
the truss. Parallel with the track the blocks extended 12 in. on 
to the veneer on each end, leaving 6 in. of the end of the block to 
be covered up with veneer so as not to show the joints of the 
block on the face of the pier. All these blocks were heavily re- 
inforced and placed under traffic, using a self-propelling derrick 
to place them. All work done at this time is as perfect as when 
completed, no blemish whatever having appeared. At the same 
time new coping was added to all the piers and abutments. At 
several other double track truss bridges we have had this same 
defect, bearing blocks replacing the old stone piers where evi- 
dence of defects appeared. We have usually coped the entire 
pier or abutment down in some cases as far as two courses be- 
low the coping. We use two 50-ton ratchet jacks under one end 
of each span with loops made to fit over the nuts of the end pins 
with stems sufficient in length and strength to carry the weight 
crosswise of the track. Heavy timber or I-beams were used on 
top of the jacks to raise the trusses. The stem of the loop passed 
through the timber with nuts and a plate on top or between 
the beams. 

We had two 12-ft. arches with 6-ft. bench walls in which the 
stone had deteriorated to such an extent that it was necessary to 
strengthen them. The barrels of these arches were 45 ft. long. 
In one we placed reinforced concrete 12 in. thick. In order to 
place the concrete, which was made reasonably thin, we tapped 
a hole 24 in. square in the crown of Jhe arch between the two 
main tracks and outside of the ties in which to pour the con- 
crete, beginning in the center and using 1 in. by 6 in. plank to 
tamp the concrete in place between the corrugated bars. 

At the second arch we used three rings of paving bricks 
made of ground shale beginning in the middle with centers 30 
in. apart or sufficient for men to work between. As the brick 
was laid in the crown roller ways, the lagging was placed in 
sections, keeping the brick in reach of the men laying them. As 
both arches were duplicates we saved $150 by using brick which 
cost $12 per M. In laying the brick, very thin cement mortar 
was used. When the brick were " buttered " they would be 
slid 12 in. to 15 in. on the mortar bed into place, thus insuring 
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a perfect joint. The space between the old and the new crowns 
was backed up with spaces of brick and mortar. 

We have four or five brick arches which were built in 1896. 
Upon recent inspection they were found to be as perfect as when 
put in, except the footings of concrete. There is no leaking of 
the roofs or bench walls. They were coated over the top with 
a rich mortar 2 in. thipk at the time they were built. No extremes 
of temperature or combination of freezing and thawing of ^Y^- 
ter have had any effect whatever on their durability. 

G. M. Hoffman: — The Philadelphia & R^eading has a 14- 
span Phoenix bridge across the Susquehanna river, in which the 
piers were giving away below low water. Nobody wanted to un- 
dertake the job of fixing them. Finally a mason foreman said he 
could do the job by digging down in sections, propping up the old 
stone, and putting in concrete and stone in about 16 sections 
across, while the traffic was moving. It was an unusual piece 
of work. Each pier was estimated to cost $4,000 but the Read- 
ing people did the work for about $2,000 a pier. After each pier 
was done we ran a lining of about 18 in. around it from low 
water up to high water. They are just as good today as the day 
they were built. 

R. H. Reid: — Along the line of reinforcing or repairing 
masonry, we recently had a case where the waterway through 
a stone arch culvert had to be deepened. It was a culvert built 
about 50 years ago under an old part of the road. On account 
of drainage conditions it was necessary to deepen the waterway 
something over 6 ft. through the arch. The arch was paved and 
was about 80 ft. long, extending under four main tracks. We 
underpinned that culvert. this year, taking out the paving, un- 
derpinning the entire arch, lowering the bottom 6 ft. and putting 
the paving at that depth. We have just completed the job, with 
no evidence of cracking or settlement in spite of the fact that it 
is under very heavy traffic. 

We have had many other cases where we have underpinned 
abutments and piers, and in some cases large arches, with very 
good results. We are just finishing underpinning a pair of abut- 
ments now on one of our branch lines near Fort Wayne. We 
went down about 4 ft. and underpinned both of the abutments, 
on account of the lowering of the stream. 

We had another pair of abutments about 12 years ago, that 
were crowding in at a point where the bottom was very soft. 
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There were three sets of timber bracing between those abut- 
ments but they began to show evidences of failure. It was no use 
to put any more bracing in for the same thing would happen 
again in a few years, so we decided to underpin both abutments 
and reinforce them to prevent them from crowding in. We 
went down 8 or 10 ft. and underpinned both of those abutments, 
putting enough concrete in front to reinforce them, and we have 
had no trouble since that time. 

On another part of the line some concrete piers that were 
not properly built in the first place (either the inspector or the 
contractor, or both perhaps, not being on the job as they should 
have been) showed evidences of disintegration. We have had to 
dig them out and replace the concrete under traffic. In some 
places we took out the pedestals, carried the deck girder spans 
on I-beams resting on either side of the former bearing point, 
and put in the concrete, then removed the I-beams and put the 
pedestals back in place. In other cases we dug out the concrete, 
put in I-beams and carried the girders on them while filling 
in around them with concrete. In other cases we riveted one 
girder to the end of another and carried it in that way. 

In still other cases we have excavated below the poor con- 
crete, dug out from under the piers and abutments, taking out all 
we dared, surrounded them with good concrete and encased the 
entire top of the pier. In cases where the whole abutment 
showed evidences of failure, we have carried the girders on false- 
work, removed a part of the abutment, replaced the concrete 
and capped the abutment. We have been doing a good deal of 
that work lately on parts of our line where the masonry is old 
and not built properly in the first place, some of it being built 
before we acquired those lines. 



PAINT AND ITS APPLICATION TO RAILWAY 

STRUCTURES 

REPORT OF COMMITTEE 

To discuss this subject intelligently it is not of as much concern to 
consider the structure itself, as the material of which it is constructed, 
and the surface to which the paint must be applied, either for preserv- 
ative or decorative purposes or for both. From the standpoint of pres- 
ent" day construction we can divide railway structures into four classes: 
(1) wooden or frame structures, (2) brick and stone structures, (3) steel 
and steel-covered structures, and (4) concrete and stucco structures, 
although occasionally we may find one put up of any combination of 
the above. 

From the railway standpoint, we generally separate these structures 
into station and office buildings, dwellings, tool and car houses, shop 
buildings, coaling and fuel stations, etc. 

Wooden and Frame Structures 

This class requires the greatest amount of attention and expense, 
for the only practical method used today to protect these buildings from 
decay or to improve their appearance is to apply a preservative coating 
of high grade paint. Aside from the decorative effect the most impor- 
tant function of paint is fourni in its preservative properties. Un- 
painted wood will darken, warp, become fuzzy and damp and finally 
decay, but it may be protected from such forms of decay permanently 
through the occasional use of high grade paints. Paint acts as a pre- 
servative on wood because it closes the openings and pores in the wood 
and so prevents the entrance of decay-producing organisms. A thor- 
oughly seasoned piece of wood will last indefinitely if kept well painted. 
This fact, however, is too well understood to require further discussion 
and we may concede that money spent for painting is " money well 
spent." Aside from this, an attractively painted railway structure adds 
a great deal to the general appearance of the road, thus making it an 
economical advertisement. 

The quality and the kind of lumber used in the different structures 
varies, of course, with the different sections of the country, being gov- 
erned principally by the type and kind grown in those sections trav- 
ersed by the individual railroad. The principal woods generally used 
for siding, outside trim, etc. (i. e., on those portions with which our 
discussion treats), are usually produced from the softer types of wood, 
such as white pine (although th^s supply is diminishing rapidly), hard 
or yellow pine, poplar, basswood, Oregon cedar, redwood, cypress and 
spruce. 

Gum, white, red and Washington cedar are also used more or less for 
the purposes mentioned. We are not endeavoring to discuss the merits 
or demerits of the various kinds of wood, except as they relate to the 
application of paint as a foundation. Let us bear in mind that these 
different species and types of woods vary greatly in their make up, 
porosity and compactness, all of which are important points which are 
very often lost sight of when the initial or first coat of paint is applied. 
This operation is commonly called priming. For instance compare 
white pine and poplar with yellow pine and hemlock — the first being 
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soft, close and straight grained, even woods, comparatively free from 
shrinkage, possessing good absorbing qualities and a ready affinity for 
paint on account of their even and uniform grain, while the latter arc 
hard, coarse grained, of very resinous and uneven structure, varying 
from a soft porous and quick absorbing, to a very hard and fat surface 
into which paint can not penetrate. Thus we can readly see that a mix- 
ture of proper consistency and balance for the one can not and will 
not produce the same result in the other, if used in identical ways. 

Explained from the practical standpoint, the first requires that the 
priming coat should be reduced to a medium thin consistency, carrying 
very little turpentine, or just enough to assist penetration and brush- 
ing. In the second instance a thinner mixture carrying from 25 to 40 
percent of turpentine should be used. In the first instance successful 
two-coat work can be obtained, while in the latter case the two-coat 
work can not be recommended as thin coats are absolutely necessary 
to insure depth of penetration or binding. Three thin coats, well 
brushed out will not leave an excess of paint on the surface, while two 
coats which would necessarily have to be heavy, in order to hide or 
cover the surface evenly, may break away or scale in a short time. 
However, if for any reason two-coat work is desired, the liberal use 
of turpentine in the priming coat is recommended, as well as ample 
drying time between coats. The priming coat should be applied with 
a full brush, and spread out well and evenly. Do not allow the brush 
to slip over the hard places, but work the paint well into them. Extra 
care should be taken in brushing over this surface in order to even up 
the priming and not have too much pigment on the hard parts. 

We now reach the point, which is sought to be conveyed from the 
foregoing. Nearly every railroad has adopted a certain standard of 
painting, both as to method and colors, including the formulas compos- 
ing the different mixtures. These mixtures, or " standard colors " are 
usually bought in the open market, although some concerns have 
"paint mixing departments" of their own. In a great many cases this 
material is bought " ready application," leaving no room for adjustment 
to fit the different surfaces, and of course it is applied in the condition 
in which it is received. Or on the other hand, incompetent or inexpe- 
rienced men who neither know nor care what they are doing, are apply- 
ing the material in any old way and manner and when trouble develops 
later, the question is "Why?" Such a condition is generally found on 
railways where carpenters and bridgemen unfamiliar with such work 
take care of the painting. 

Priming 

The act of priming or first coating is the most important operation 
in painting, although in many cases it is not so considered, which is 
a vital mistake. The priming coat applied to any surface must fill and 
satisfy this surface, and create a foundation upon which all future coats 
can be applied successfully. It holds the same relative position in 
painting as the foundation of a house or bridge does in construction. 
It must last and hold the superstructure as long as it remains. It must 
carry sufficient linseed oil not only to satisfy the surface, but also to bind 
and hold the pigments to this surface. Priming mixtures must also 
carry the proper amount of turpentine to cause penetration and assist in 
forcing the oil and pigment into the surface by absorption. The for- 
mation of the pigment must be such as to allow penetration into the 
surface, and above all, it must be well and evenly spread and brushed 
into the surface. It is of course impossible to erect a frame structure, 
and have all of the lumber of the same absorbing qualities. The sap- 
wood absorbs paint more rapidly than the harder-grained portions. 
However, this does not necessitate a different reduction for each kind 
of grain in the same lumber, but it does require proper judgment on the 
part of the painter in correct application to such a varied surface. In 
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priming soft wood, the paint should be applied with a full brush, and 
enough paint used at all times to satisfy the surface. It should be well 
brushed, especially on the harder grain, in order to force the paint into 
this close grain, and so remove, by diligent brushing, any surplus paint 
that remains on the surface. On hard or close grained wood a medium 
full brush should be used in application, for this class of wood does not 
possess the absorbing properties of the softer kind, and therefore re- 
quires more brushing to force a sufficient amount of oil and binder into 
the wood and at the same time not leave an excess of .paint on the sur- 
face. If the priming coat is of the proper consistency, carrying suffi- 
cient pigment to fill and hide the grain, and is well brushed into the 
grain of the wood, most of the absorption will have ceased with this 
coat, and no excess of pigment will be left on the surface. This thin 
coat will then allow the next coat to penetrate through and satisfy any 
part of the wood which was not fully filled at the time of priming, and 
will also allow the second coat to bind itself to the wood and combine 
with the priming coat. 

An excess of paint on very porous woods will cause peeling or 
chipping, for this heavy coating prevents the oils from penetrating the 
wood and then fails to assist in holding the coat on the surface. The 
oil and binder in the second coat penetrates into this heavy coating 
only, and does not reach clear through into the wood to assist in form- 
ing one solid film, well anchored to the surface. 

Paint, heavily applied to a hard or close-grained surface, will dry 
with a gloss, forming a hard glaze over the surface, into which the sec- 
ond coat cannot penetrate to any depth, and will only fasten itself to 
the outside of this hard glaze coat, whereas it should go clear through 
to the wood in order to help anchor the second or subsequent coat. The 
prime coat should not stand longer than is necessary to harden the 
film thoroughly, and allow for full absorption and penetration. If al- 
lowed to weather, this priming coat will become porous and absorb the 
life of the second coat and there will not be sufficient binder left to 
adhere to the surface properly. 

The foregoing demonstrates plainly that the man behind the gun, in 
this case the painter, must do his bit by exercising good judgment and 
proper skill both as to material and labor in order to turn out successful 
work. The conscientious, capable and careful workman will exercise at 
least as much if not more care and skill in the application of the prim- 
ing coat, than he will with the finishing coat. 

Finish Coats 

Usually railway standards and specifications stipulate whether two-, 
or three-coat work is desired, but it should be borne in mind that in try- 
ing to finish in two coats over dark, hard and pitchy lumber, especially 
with light shades, success at some future time may be sacrificed. In the 
second and finishing coating of structures, care must be exercised in 
spreading the paint evenly and clean and in avoiding sags and curtains. 

Brushing 

Proper care and knowledge in brushing is as necessary as good 
paint for successful work, for on the working or brushing of the coat 
rests, to a great extent, the success of the material used, regarding wear 
and durability in its protection of the surface to which it is applied. 
It is a fact that the best material, in the preparation of which great care 
has been exercised, will not give good results if it is improperly applied. 

Paint loosely applied and flowed on to the surface, will not bind to 
it, neither will it dry or harden properly, and a coat of paint not prop- 
erly bound to the surface over which it is applied, will be found hard 
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and dry on the outside and still not evenly hardened throughout. Con- 
sidering the entire matter, it is evident that the right kind of mechanics 
should be employed, for practical experience embodies the proper skill 
and knowledge so necessary to success. 

Shingle Roofs 

Shingle roofs, at least on the better class of buildings, ought to be 
painted with some high grade material, not only to preserve the roof 
itself but to improve the appearance of the structure as well. More- 
over, a valuable characteristic of high grade paint is its resistance to 
fire. While the oil content is more or less combustible, there is pres- 
ent in the dried paint film a minor proportion of oil, the major por- 
tion consisting of metallic and mineral pigments which are unaffected 
by fire. The content of pigment varies from about 50 per cent to 70 
per cent. The application of paint to roofs will preserve them for a 
number of years and render them more resistant to fire, making it an 
inexpensive form of preservation insurance. 

Paint 

This is really a subject of itself so it is not necessary to enter into 
a discussion of it here, for it is usually covered by the standards pre- 
scribed on each railroad. However it may be well to call attention again 
to the importance of procuring the material heavy enough, in order 
to give the mechanic a chance at its proper reduction to insure correct 
manipulation for the several coats, both for new work and for recoating 
over old films. 

Brick and Stone Structures 

With the exception of window and door frames, sash, doors, gutters 
and down spouts, no painting on this class of structures is really nec- 
essary. The method and the color are generally covered by the stand- 
ards in vogue on each system. If. however, it is desired to paint the 
brickwork, etc., the usual rules will govern the operation. 

Steel and Steel Covered Structures 

On this class of structures, the primer or first coat must be selected 
judiciously. If the standard finishing color for these structures should 
happen to be of a carbon or lamp black base, it would be positively 
wrong to use such a paint for the ground coat applied directly upon 
the steel. This primer should be a properly-prepared rust-inhibitive 
coating, from basis pigments such as red lead, sublimed blue lead, 
oxide, chromates or similar inhibitive materials. After proper drying 
time has elapsed, carbon or other standard paints may be applied suc- 
cessfully. Over such a ground practical tests have proven that ultimate 
economy is effected by using only the highest grades of the proper 
kinds of paint for metal protection. 

Cement and Stucco Structures 

Structures of this class are of more recent origin than the others, 
and it may be some time yet before paint will be extensively used on 
them. But at some time this type of railroad structures will receive 
attention to a greater or lesser degree by the application of paint. 
Owing to the limited time, this committee has not been able to work up 
data of actual experience on railway structures to date, but will quote 
briefly a well known American authority who has conducted number- 
less tests in all its phases along this line, Mr. Henry A. Gardner. 
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" Portland cement is used for numberless types of construction from 
concrete factory to the stucco dwelling. Its strength and durability are, 
however, offset by its unpleasing appearance, especially during stormy 
weather, when it absorbs large quantities of water and becomes mot- 
tled and streaked. At such times the interiors of concrete buildings 
are apt to become damp and cold. The rough exterior surface will re- 
ceive and retain particles of dust and soot deposits from the air. 

" When paint is applied to a concrete structure the exterior pores are 
filled, and a smooth, rubber-like film results that prevents the admit- 
tance of rain. This alone should constitute sufficient reason for paint- 
ing cement constructions in every locality. The dust-resisting prop- 
erties and the ornamental character of painted cement should be the 
further consideration wherever there is civic pride. 

" Fortunately paint will wear upon cement for as great, or even great- 
er periods than upon wood or iron, provided the paint is applied when the 
cement is dry. Moreover, the same paints that give good service on 
wood may be used successfully upon cement." 

From tests and experiments made for a number of years it appears 
that high grade composition linseed oil paints with lead, zinc and inert 
bases are giving excellent results on concrete. That being the case, prac- 
tically the same rules as given for the other types, should govern here 
with but few minor changes. 

C'has. Rttinger, Chairman. 

DISCUSSION 

A. S. Markley: — I would like to ask what is meant by sags 
and curtains in paint. 

C. Ettinger: — That is a technical expression. Suppose a 
girder sags, you know what that means. .A curtain is what 
they call a run with another run below that — stuff thrown on 
and left to run. 

L. Jutton : — Will the heating of paint assist in its penetra- 
tion of wood ? 

C. Ettinger: — It all depends on weather conditions and on 
the surface. You should not heat the paint for you destroy the 
most valuable article you have in it — the oil. It is a well-known 
fact that the most valuable ingredient of paint is the oil; pig- 
ments alone do not wear. 

A. S. Markley: — Isn't the oil giving away much of the 
cause of paint peeling off? 

C. Ettinger: — No, there are a number of reasons why paint 
will peel off. In 95 per cent of the cases it is due to improper 
judgment on the part of the mechanic, or to the material; or it 
may be partly due to the priming in building the foundation. 
The reason that I want to bring this home to every railroad 
manager is that paint is usually bought in the open market, and 
is usually ready for application, giving the painter absolutely no 
chance to manipulate the paint to suit the foundation to which 
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he must apply it. Now, you use a good deal of yellow pine on 
your road, don't you? 

A. S. Markley: — Yes, pretty near all yellow pine. 

C, Ettinger: — Well, there is a great deal of pitch in it and 
there will be very little absorption, — the surface being so fatty. 
That timber contains a great deal of resin and pitch. All such 
woods as that require special manipulation both by reducing the 
paint properly, as well as by proper brushing. You have got to 
work it in. It will not anchor to the wood if you don't. Then, 
paint shrinks in drying. The moment it shrinks, it pulls away 
from the foundation, and later, when the oils have gone, it cracks 
open and finally drops off. That is what we call peeling. 

A building ought by all means to be permitted to season 
before the painter goes to it, but everybody knows that no one 
considers the job completed until it is painted. When the car- 
penter is through the painter must be right behind him. This is 
absolutely wrong. 

G. M. Hoffman: — Do the same conditions exist on build- 
ings away from the railroad as they would along the railroad 
with reference to painting? You do not have nearly as much 
soot to contend with on a building away from the railroad, while 
a building near the road will be covered with it. Is not that 
harder on paint? 

C. Ettinger: — Yes, the gases contained in the smoke are the 
hardest on paint of anything you can find. 

G. M. Hoffman: — How often do you paint your buildings 
along the railroad? 

C. Ettinger: — All the way from three to six years. 

G. M. Hoffman: — How many coats do you put on? 

C. Ettinger: — That depends upon the wood and the color, 
but by no means should one-coat work be done. I don't believe 
in one-coat work, for the reason that in order to have any kind 
of an appearing job you have to spread the paint so very heavy 
to cover it. You have a good deal of oil and no binding and 
this leads to a separation between the old paint and the new. 

G. M. Hoffman : — Fifty per cent of the railroad buildings, or 
buildings along the railroad, don't need painting, just cleaning. 
But when you start to paint a railroad building what would 
you do first? 

C. Ettinger :-^Well, the cleaning method generally used is 
to just dust it. 
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G. M. Hoffman: — You wouldn't wash it; wouldn't try to 
get the black dirt off? Would you expect to get good results 
from that, putting the paint over the soot and grease? 

C. Ettinger: — Yes. 

G. M. Hoffman : — I don't agree with you. Every two or 
three years we go along the division and clean the buildings, 
making a general cleanup. If a building needs washing, we 
wash it and scrub it and then paint it. If one coat will do we 
give it one, and if it needs two, we give it two, but it is very 
seldom we give it two coats. I claim that paint won't hold very 
long on grease and soot. 

C. Ettinger: — If you use a sufficient amount of turpentine, 
it will penetrate the soot, and make the best paint out. 



THE ECONOMICAL DELIVERY OF WATER TO 

LOCOMOTIVES 

COMMITTEE REPORT 

Strictly speaking, the economical delivery of water to locomotives 
includes every operation involved in handling the water from the source 
of supply to the locomotive tender, but for the purpose of this paper it 
will be interpreted to include only the delivery of water from the storage 
or roadside tank to the tank of the engine. 

Water is delivered to the tender of a locomotive either directly 
from a storage tank or through a pipe line and a discharging device, 
commonly called a water column, standpipe or penstock. In the early 
days of railroading water was delivered direct to the engine tenders 
from the pumps, which were chiefly operated by hand by switchmen or 
other employees when not engaged in other duties. Later horse power 
was employed and in time storage tanks of small capacity were con- 
structed and water was delivered to locomotives through leather hose or 
boots, as they were then called. Metallic and rubber tank fixtures followed 
and finally the sway spout and tank valve came into use. Many different 
types of spouts and fixtures were evolved, none of which can be said 
to give entire satisfaction, even to the most improved tank fixtures of 
today. 

Th« earlier types of tank spouts were fitted with ball joints and 
also with rubber hose connections. These fixtures were a continual 
source of annoyance and expense, especially in the colder climates where 
they gave much trouble from freezing. Spouts of more simple form 
were then devised, the spout being considerably larger than the goose 
neck or outlet pipe, which permitted a more liberal water passage and 
overcame the necessity for a water tight joint between the outlet pipe 
and the spout. This type of spout was also more simple in construction 
and repairs than the close fitting joint and is still in general use with 
but little modification in design. ' 

Penstocks or water columns have taken the place of tank spouts to 
a large extent in modern installations of railway water stations, largely 
because they permit a more convenient location of the tank and also 
the taking of water at several points. The desirable qualifications in a 
penstock are a rapid delivery of water with low frictional resistance to 
the flow of water, and a valve movement that may be handled and con- 
trolled easily without water hammer. The construction of the penstock 
should be such as to permit it to be operated easily and to be economical 
in maintenance. The importance of the time element in train service re- 
quires that the delivery of water to the tender be made as quickly as 
possible. For this reason the waterways should be of ample size and 
the flow of water through the column as direct as possible. . 

The following paragraph on the discharging capacity of penstocks 
is taken from University of Illinois bulletin No. 21: 

" Since the head available in a water column depends upon local and 
other conditions, and the economic problem is so varied, the selection 
of a limiting or maximum velocity of flow upon which a general design 
may be based can not be made. However, it is evident that the eco- 
nomical velocity through a water column and also through the supply 
main will be much above the limiting velocity used in ordinary water- 
works practice where continuous flow throughout 24 hours and the cost 
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of pumping against the friction head of long lines oi mains combine to 
make the economical velocity less than 5 ft. per second and sometimes 
as low as 3 ft. per second. Aside from such considerations as the cost 
of pumping and the giving of sufficient elevation to the supply tanks, the 
maximum velocity allowable through a water column will depend upon 
such matters as the satisfactory operation of the valve and the effect 
of closing the valve in the production of water hammer in the supply 
main. From a study of these tests and a comparison with water-works 
practice, it would seem that with a short line of pipe from the supply 
tank a velocity through the water column of 12 or 15 ft. per second may 
be considered as the maximum desirable for ordinary conditions, and 
for longer lines the limiting velocity shoufd be smaller. For a long 
line of supply main the limit of allowable velocity would be perhaps as 
low as 8 ft. per second. It would seem, then, that 3,000 gal. per min. 
for an 8-in. water column, 4,000 gal. per min. for a 10-in. water column 
and 6,000 gal. per min. for a 12-in. water column may perhaps be con- 
sidered to be the limit of desirable flow through water columns. It 
would also appear that. a loss of much more than 20 ft. of head for the 
discharges just mentioned may be considered to be excessive, under 
conditions of ordinary tank supply." 

The principal advantages in the use of penstocks or standpipes are 
that they permit the selection of a permanent location for a tank remote, 
from the tracks and out of the way of future construction and that 
they make it possible to deliver the water to locomotives from a single 
storage tank at as many different points as may be desired. Other ad- 
vantages are that they do not obstruct the view of signals, etc., they 
offer better drainage and thereby cause less trouble from soft track and 
ice in winter, they are less liable to strike trainmen and cars than a spout 
suspended over the track and they may be protected from freezing more 
readily than the gooseneck and valves of a tank. 

The earlier penstocks were of the rigid-spout type, which permitted 
a radial movement only, the delivery of water being controlled by a 
gate or globe valve. The necessity of a flexible connection was soon ap- 
preciated and the spout connection was made with a flexible connection 
to the upper elbow. As with the earlier type of tank spout the manu- 
facturers of penstocks endeavored to maintain a water-tight joint at the 
upper elbow and at the same time provide a vertical as well as a radial 
movement of the spout. However, the maintenance of this joint was 
difficult and expensive, and in 1904 what was known as the Fenner drop 
spout was put on the market. This consisted of a spout with the upper 
elbow telescoping into the end of the spout far enough to prevent any 
water splashing out of the opening. The open joint of this spout not 
only gives a great range of adjustment, but prevents ice from forming 
in the joint. This form of spout is provided with practically all modern 
makes of penstocks and is a decided improvement over the rigid spout 
as it has a wide range of adjustment in a perpendicular line with the 
discharge end always in the center of the track and a lateral movement 
according to the length of the spout. It can be swung out or in, in- 
creasing or decreasing the length of the spout to reach the center of the 
track in the event that the penstock is located between diverging tracks 
or tracks at different distances from the penstock and avoids the ne- 
cessity for spotting the engine accurately when taking water. Another 
advantage in the telescopic spout is that it lessens the liability of the 
penstock being knocked down, owing to its greater flexibility and in 
this way reduces the maintenance cost. 

It is important that supply lines leading to penstocks be designed 
properly. A penstock operating under a low head should have a larger 
pipe than one working under a relatively high head. The same thing 
is true of a long pipe line. If the maximum delivery is desired the sup- 
ply line should be at least two inches larger than the penstock. Where 
several penstocks are installed in a busy yard or where more than one 
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engine will take water at the same time the supply line should be large 
enough to supply water to more than one penstock without any material 
decrease in the delivery. A 12-in. penstock with a 14-in. main 1,000 ft. 
long will deliver 4,000 gal. per minute with approximately the same loss 
of head as a 10-in. penstock with 1,000 ft. of 12-in. main delivering 2,750 
gal. per minute or an 8-in. penstock with 1,000 feet of 10-in. main deliv- 
ering 1,750 gal. per minute. 

A distance of 20 feet from the top of the rail to the bottom of the 
tank is generally accepted as the economical height of tower for tanks. 
A higher tower is not economical on account of the increased cost of 
elevating the water to the greater elevation, while a lower tower does 
not furnish sufficient head for the larger engines with high tenders. It 
is also essential that the tank itself should be within narrow ranges of 
elevation, to avoid any considerable variation in pressure, as a balanced 
valve such as used on modern penstocks operates most satisfactorily 
under a uniform head. 

The proper location of penstocks is an important factor in the eco- 
nomical delivery of water. At engine terminals they should be located 
conveniently so that an engine may take water along with other supplies 
such as coal, sand, etc., without any switching or back-up movement. 
Penstocks serving yard engines should be so located that they will not 
interfere with the movements of road engines handling trains or with 
the movements of engines to and from the roundhouse. In a large yard it 
is important that the engines do not block the switching lead when taking 
water, the proper location of penstocks being at each end of the yard 
where engines may take water after receiving their trains. In a large 
yard this may mean a heavy expense for pipe lines, but where there is a 
frequent train movement the expenditure will be justified by cutting 
down the terminal delay a^d facilitating the movement of trains. Where 
the distance from the mam supply tank is very great, as for example 
at an isolated penstock at the far end of a station or yard layout, it will 
frequently prove more economical to locate an auxiliary tank opposite 
the penstock as the supply would be taken by gravity from the main tank 
through a much smaller pipe than if the engines were supplied direct 
from the main tank through a penstock main. This is especially true 
with the present high cost of cast iron pipe. For example the cost of 
laying a 14-in. main will be nearly double that of an 8-in. main and the 
difference in cost of 2,000 ft. of pipe will more than pay for a 100,000 gal. 
wood tank. Where water is pumped by company forces the additional 
storage will frequently dispense with the services of a night pumper 
and guard against delays on account of breakdowns. 

An important feature in the economical delivery of water to loco- 
motives is the prevention of waste while taking water. This is some- 
times due to carelessness on the part of the fireman, but more often is 
the result of faulty fixtures and improper design of the manhole on the 
engine tank. The great range in the height of manholes above the rail 
makes it a very difficult matter to provide fixtures that may be ad- 
justed to the varying heights unless the manhole is of liberal size. This 
is especially true of tank spouts. The manhole should be rectangular in 
shape and not less than 16 in. wide and 30 in. long. It will be found that 
when taking water with a spout without lateral adjustment, the spout 
will be at the outside edge of the manhole on high tenders and near the 
inside edge on low tenders. Thus it will be seen that it is impossible 
to avoid a waste of water with round manholes unless they are of 
uniform height above the rail. 

C. R. Knowles, 
L. A. Cowsert, 
H. A. Horning, 
M. D. Miller, 
R. C. Henderson, 

Committee. 
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DISCUSSION 

B. F. Pickering: — I ought not to presume to present a 
minority report, but I am going to do so just the same. In our 
experience we have not found the telescopic spout economical. 
The cost of maintenance has been so high that I have replaced 
it with a rigid spout on six of our 12-in. standpipes. This has 
not only proved economical, but it has always been very satis- 
factory in the delivery of water. We have a spout which has 
what is called an anti-splash nozzle, which consists of a small 
grating at the outlet of the spout that breaks up the swirling mo- 
tion of the water so that it descends in one solid column. 
With that device we have no difficulty in taking water either 
with a very high or a very low tank. At almost all of our 12-in. 
and at some of the 10-in. plugs, I have an extension about 20 in. 
long, hung by a chain from the bottom of the spout. With ex- 
ceptionally high tanks this is swung out of the way, while 
the water is being taken, but with the low tanks it is always 
in position. However, even without the extension I find that 
we can deliver practically a solid column of water even to the 
extreme ground or outlet of the drain under the pipe with this 
type of spout. We found that the telescopic spouts were very 
expensive in maintenance because of rough handling, which 
we found it impossible to control. The spouts were continually 
being broken in one way or another. Frequently it was the 
back casting of the spout that would be ripped off by the check 
chains, the fireman pulling them down too hard. The rigid 
spout is much more simple, with no parts to get out of order, 
and we have found it far more economical. 

G. W. Andrews: — I had not expected to say anything on 
this subject, because of the fact that Mr. Knowles' paper had 
covered the ground so thoroughly that I felt it would be use- 
less to say anything, either in defense or favor, but since Mr. 
Pickering has made his statement of the advisability of abolish- 
ing the telescopic spout, I feel called upon to say something. 
Mr. Pickering has a perfect right to put in his minority report, 
but he holds that he has no trouble with the rigid spout, other 
than the width of the manhole. If the engine stops at the right 
angle the rigid spout will deliver all the water he wants, but if 
it is 3 or 4 ft. ahead or back, only a small quantity of water 
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will go into the tank, while an immense amount will go down 
on the track. I don't think anyone will try to deny the fact that 
the telescopic spout is more expensive to maintain than the rigid 
type. Possibly a locomotive is more expensive to maintain than 
a wagon, or an automobile than a wheelbarrow, but if you want 
good results, you must expect to pay more for the maintenance 
I therefore believe that ninety per cent of the members using 
telescopic spouts will say that, under all conditions, the rigid 
spout can not be compared to the telescopic spout. There is one 
more thing that I want to say in this connection. We have used 
on our road practically every method that has ever been used 
in the United States to get water into a locomotive tank, com- 
mencing with dipping it out of the stream with a bucket (which 
goes back a little further than Mr. Knowles* statement that it 
was pumped by hand). It was dipped out of the stream and 
poured into a barrel resting on the little truck car which car- 
ried the locomotive. We still have one of those which we keep 
to show what we had to do in the early days. We have used all 
types of engines from that to the Moguls of the present day, 
and it has been the trend of our custom to eliminate a rigid spout 
wherever possible. 

C. R. Knowles: — ^The rigid spout penstock is undoubtedly 
simpler in design than the flexible or telescopic spout and while 
the original cost of the telescopic spout is greater than that of 
a rigid penstock the maintenance of the telescopic spout should 
be less for the reason that the rigid spout is more liable to dam- 
age. For example: If the fireman is careless in bringing the 
spout around before the engine has been spotted properly it is 
likely to strike the corner of the cab or car. The flexibility of the 
telescopic spout will permit it to glance oflF without damage, 
which would not be possible with the rigid spout. Our experi- 
ence has been that the damage resulting from the knocking down 
of the telescopic spout is only about 20 per cent of that to rigid 
spouts. 

Mr. Pickering probably has local conditions which account 
for his preference for the rigid spout. I gather from his remarks 
that his engine tenders are of more uniform height which elimi- 
nates the necessity for a wide vertical adjustment of the spout. 
I cannot understand why his firemen cannot handle the tele- 
scopic spout quite as readily as the rigid spout. We have col- 
ored firemen through the South who handle these spouts in 
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taking water, and we find that they have less trouble than with 
the rigid spout. 

As Mr. Pickering says, the anti-splashing device is advan- 
tageous in directing the water through the manhole with the 
rigid spout and we use it quite extensively. The trouble we 
have found with the anti-splashing device in the Northern lati- 
tude, is that ice will form in the upper column above the pen- 
stock pit and a thaw will cause this ice to accumulate on the 
anti-splasher, resulting in the water lifting the penstock column 
out of the valve chamber. We have a number of the Vander- 
bilt type of circular tanks in service with which it is very difficult 
to use the rigid spout. The tender has a height of 13 ft. to the 
top of manhole, while the grab-irons extend 18 in. above the 
manhole. This means that it is necessary to maintain a verti- 
cal clearance of 14 ft. 6 in. Other tenders have manholes 8 ft. 
or so above the rail, so you can imagine the difficulty of a fire- 
man attempting to operate a penstock 6 ft. above the manhole. 

The telescopic spout has a wide range of operation verti- 
cally as well as radially. A barrel may be placed in the center 
of the track and filled with a telescopic spout having a 14 ft. 
vertical clearance without any waste of water. While there are 
some roads that are using the rigid spout exclusively, I think 
it IS very conservative to say that 75 per cent of the pen- 
stocks being installed are of the telescopic spout type. 

B. F. Pickering: — If I listened correctly when the chair- 
man was reading this report he made the point that the tele- 
scopic spout was more economical. Mr. Andrews says, " No one 
will claim that the telescopic spout is more economical." These 
two statements don't harmonize. 

We have no difficulty in spotting the engine correctly so as 
to get the outlet of the spout directly over the manhole. On our 
road It is an inflexible rule that all freight engines shall be cut 
off from their trains before they take water. It is a very easy 
matter then to spot the engine correctly. We found in some 
cases that through passenger trains were not spotted carefully 
when we had the telescopic spout, and we also found that the 
ranging of the spout to one side far enough to accommodate 
the manhole of the tender invariably caused an overflow at the 
joint, or leakage enough so that the track was flooded, which 
means a whole lot of expense in the winter time in our cold 
country, because it keeps somebody picking ice at the stand- 
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pipe practically all the time. The particular make of spout 
which we had might have had something to do with that. I 
have had experience with only one type of telescopic spout, but 
we certainly consider that type to be far less economical than 
the rigid spout. We consider the rigid spout better in every 
way,' and we have very much less trouble with overflowing and 
icing the tracks with it. 

And as to the height of the engines, our spouts are set so that 
the outlet is 14 ft. above the rail. This accommodates the largest 
Pacific type engines and the large freight engines, as well as 
the small switchers which sometimes take water at the same 
plug, but not extensively, because our large yards are nearly all 
supplied also with smaller plugs which do not have as high a 
range. With the type of spout which we use we have had no 
complaint because of their being unable to operate them all 
right. I think the great range between high or low tanks is 
maintained as much, perhaps, on our road as any. We have some 
of the real old types of engines and we have a few modern ones. 

R. C. Sattley : — I want to ask if you have any columns 
broken on account of the rigid pipe? 

B. F. Pickering: — No. 

R. C. Sattley: — The reason I asked that was that I put in 
the first two standpipes, I think, that were ever installed on the 
Northwestern at Sterling, Illinois, and they were of the rigid 
type. I think we replaced one of those about each week. At 
that time we did not have a rule requiring the cutting off of 
freight engines when taking water, and we had much trouble 
from breakage of those columns. The extension of the pipe 
would come in contact with the first car. We used to blame 
the engineers and firemen for not liking the standpipe and we 
thought that they were trying to do away with them, but we 
know that isn't so now. We afterwards installed a short section 
near the bottom which had a crease in it which would break 
first. Hence when breakage occurred all we had to do was 
to replace the small broken section and be operating again 
very quickly. 

B. F. Pickering: — I will say that we have had no trouble 
along that line in recent years. Formerly we had a very much 
smaller standpipe and we did have a great deal of trouble with 
it, but it was before the order was promulgated that a freight 
engine must be cut off from the train in order to take water. 
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We have had difficulty with ice forming on the anti-splasher 
nozzle, or rather caking there, after it had formed on the inside 
of the spout. We have had a 12-in. spout lifted out of the 
socket by the pressure, but we have taken care of that by in- 
stalling a relief valve, which I think should be placed on every 
standpipe. When that is adjusted properly we have h^d no 
difficulty whatever with the ice caking on the anti-splasher noz- 
zle and lifting the spout out of the socket. 

A. S. Markley: — I agree with what Mr. Pickering has said 
in regard to the rigid standpipe. We use them on the Chicago & 
Eastern Illinois and they are doing well. I noticed in particu- 
lar the complaint that more water is wasted with the rigid than 
with the telescopic spouts, but I have noted cases where as 
much water was wasted and as much ice accumulated where 
the telescopic spout was in use as with the rigid spout. All en- 
gines should be separated from their trains when taking water 
and the standpipes, when not in use, should stand in the direc- 
tion that trains move on double track. Then if the engine is lo- 
cated anywhere near right and the pipe is swung over the man- 
hole, there will be no trouble about the water not going into the 
engine tank. We have all rigid standpipes on the Chicago divi- 
sion except two. We keep a duplicate outlet spout at each stand- 
pipe and a damaged spout can be replaced in a short time. The 
rigid spout is the cheapest to keep in repair. 

C. R. Knowles: — There is little to be said in regard to the 
maintenance cost of penstocks. It might be true of any two 
divisions equipped with the same type of penstock that the cost 
of maintenance would be much greater on one than on the other. 
There is no doubt that firemen are being interested to a greater 
extent than in former years which lessens the damage to pen- 
stocks through careless handling. The cost of maintenance will 
be determined by the care the penstock receives in operation 
and also the care used in maintenance. The penstock may be 
carelessly erected, the cables allowed to rust, etc. Any waste 
from the telescopic spout is due to carelessness or poor de- 
sign ; in some instances the vertical clearance is not sufficient 
to permit water entering the tender without splashing out the 
butt end of the spout. Even with a 36 in. manhole, as mentioned 
by Mr. Markley, it will be found that there will be some waste 
when the engine is spotted four or five feet out of line on ac- 
count of difficulty in bringing the rigid spout over the manhole. 
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In regard to the spout being turned in the direction of traffic, — 
this is possible only on double track or on passing tracks where 
the movement of trains is in one direction. 

W. E. Alexander: — I think Mr. Knowles' reference to econo- 
my was partly in regard to water. If you waste water in any 
form, it is a loss, and the economy of a standpipe is materially 
lessened. However, there are other methods of taking water 
from standpipes that have not been mentioned. We used a dif- 
ferent form of standpipe from either of those mentioned. The 
form we used first had a flexible rubber joint on the stand- 
pipe, which allowed the spout to stand up pretty well when it 
was released, and it would swing over and come down to the 
manhole. It is a very good pipe, in fact, I think it is next to the 
telescopic. So far as the rigid standpipe is concerned, we have 
never used any and so I can not say much concerning them. It 
always seemed to me that the anti-splasher would be the only 
thing that would allow them to be used. 

We have another joint that was introduced later, a metal 
joint, packed with a round packing, but it is unsatisfactory in 
a cold climate. It freezes and this tears the packing, so that 
invariably the joint will get to leaking. We are trying, as far 
as possible, to discard that make of joint. 

J. Dupree: — If the firemen, after shutting off the water, 
would wait a few seconds before turning the spout, so much wa- 
ter would not go on the track; but they will not do that. The 
trouble is that 99 per cent of the firemen are careless. They 
even neglect to cut the engine off before taking water. They 
handle the penstocks in a reckless manner. If penstocks were 
properly handled there would be but few repairs necessary on 
either type of spouts. 

C. R. Knowles: — The reason for having the engine cut off 
from the train in taking water was not primarily to protect the 
penstock, but to save drawbars in attempting to spot the engine 
while coupled to a long train. With the use of the telescopic 
spout it is immaterial whether the engine is cut loose from the 
train or not, so far as the penstock is concerned. 

P. J. O'Neill : — I have studied the maintenance of standpipes 
very closely. I have been trying to convince our people how 
much more economical the telescopic standpipe is than the 
rigid or the flexible joint. If I had the figures here, I could show 
where, for a term of eight years, I maintained telescopic joint 
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standpipes at a cost of 27 cents per month per standpipe for a 
period of eight years, as against $4.28 per month per stand- 
pipe for the rigid type. I found the rubber jointed type to be 
the most expensive I had to maintain. 

I have no trouble with the wasting of water with the flexi- 
ble standpipe, that is the telescopic spout — while with the rigid 
standpipe there is always a stream of water or a streak of ice in 
both directions. The rigid standpipes I have had in use were of 
the two-man type, where one man down below turned the valve 
and the other one took the water. However, it was so much 
easier to swing the pipe around before telling the man down be- 
low to shut the valve off, and consequently that is what he did. 

I have never had a telescopic spout knocked down by any- 
thing other than a wreck, although I have had two knocked 
down by wrecks. I have had a great many of the rigid spouts 
knocked down, and also of the type with the rubber sleeve in it. 
Whenever a train of cars releases and the slack comes down on 
the engine when it is taking water, at a flexible spout it is good- 
by standpipe, always. We have orders that engines shall be cut 
loose from the trains when taking water, but it is ignored more 
than otherwise. They observe the rule on the main line, but on 
the branches they don't. 

J. B. White: — A great deal might be said in favor of the 
more modem penstock; in the first place, on a great system we 
have a difference in the height of engine tanks of from 4 to 5 
ft., from the small switchers to the large freight engines whose 
^high coal racks sometimes make it very hard to get the rigid 
spout around. I have seen firemen take hold of the spout to 
lift it over the coal and break it off at the break joint. You may 
say that this is impossible, but when you stop to think of a 
12-in. pipe, 12 to 14 ft. high, with no bracing whatever above the 
platform, and a leverage on the spout of 12 ft. you can readily 
see how easy it is to break it in frosty weather. Sometimes the 
fireman has the engineer pull up to allow the spout to pass, ex- 
pecting to push it around as the engine moves by, but instead the 
coal rack strikes the end of the spout with a little jar and over 
it goes. One might say, " Why did he not turn it the other 
way?" He could not, for the roof of the car next to the engine 
would not allow it, and to detach the engine from the coaches 
would cause a delay. 

I have heard mention made of anti-splashers and buckets be- 



DELIVERY OF WATER TO LOCOMOTIVES 111 

tween the end of the spout and the tank. These are all right for 
low engines. Nevertheless, on very windy days you will find 
complaints from the fireman about getting wet when taking 
water. In some, instances in order to be able to take water a 
high engine wi\l unhook one side of the bucket and leave it that 
way, and as it is too much trouble for the fireman on a low 
engine, to hook it up, the company is put to the expense of send- 
ing a repair man 100 or 150 miles to hook up the bucket. ,:.■ 

On the trunk roads where one has to figure on delivering wa- 
ter to engines which take from 6,000 to 8,000 gal. inlyi to 2 min. 
it is absolutely necessary to have everything handy and conven- 
ient for the fireman so he can make every move count. Also, 
with the rigid spout, we have experienced considerable trouble 
during the winter in keeping the valve rods properly adjusted, on 
account of frost heaving the penstock platform, thus giving the 
effect of shortening the rods and not allowing the valve to open 
properly. We have to adjust the rods accordingly; then, when 
spring comes, we have to go over them again or the valve will 
not close. This is very expensive on a large system. You might 
say that we use concrete for pits, but I have seen a solid 12-in. 
wall with a concrete top break in two and heave 4 or 5 in. The 
best remedy we have found for this is to dig a ditch 2 ft. wide 
and 5 ft. deep around the outside of the pit and fill it with cin- 
ders, although where there is a great deal of water this has not 
always been a success. 

C. R. Knowles : — I attempted to prepare comparative figures 
on the cost to maintain telescopic and rigid spouts but must con- 
fess that when the figures are secured one can argue either way 
as to maintenance. The figures on maintenance, as I have said be- 
fore are influenced to a very great extent by the care in handling 
and maintaining the penstock. Some four or five years ago we 
had the question up of changing the design of our penstocks. 
Accordingly three different types were installed at one of our 
terminals. I do not think that we have spent $10 a year on any 
one of them notwithstanding the fact that they have been in 
service five years. 

R. J. Bruce: — We have tried about all kinds of standpipes 
there are on the market, and we find the flexible joint, with the 
rubber connection gives a great deal of trouble. It breaks very 
easily in the winter. We have also used those with ball and 
socket joints, but they leak and freeze up and give a great deal 
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of trouble, so we have adopted the telescopic spout largely be- 
cause of the benefit to the transportation department. The train 
crews can take water with less trouble in spotting the engines. / 

While we have orders to cut off the engine to take water, they 
seldom ever do it. 

As far as the upkeep is concerned, I don't think there is 
very much difference. Our experience is that the telescopic 
joint is satisfactory in every way. 

S. C. Bowers: — We have 60 rigid standpipes on the Pitts- 
burgh division, and we have no order for the engines to cut off 
from their trains, but the tenders have an opening of about 30 
in. If the engines stop within five feet it is all right. We don't 
have a bit of trouble. We have never had any experience with * 

the telescopic spouts. 



ORGANIZATION AND OPERATION OF BRIDGE AND 

BUILDING MATERIAL YARDS 

By H. C. Pearce 
General Purchasing Agent, Seaboard Air Line 

I deeply appreciate the invitation of ybur executive committee to 
address you on one of the subjects which have brought you here for 
discussion and consideration. In presenting my views on this sub- 
ject, I have taken the position that you arie here for the purpose of 
discussing and determining the best methods 6f organizing and deliver- 
ing the material which you require to do your work. 

The question of what department should organize and operate our 
bridge and building material yards is of much less importance than 
that they should be properly organized and supervised. There appears 
to be no good reason why the supply department should not purchase 
and distribute lumber the same as other materials, and there are many 
sound reasons why they should. 

The location of our bridge and building material yards must be of 
first consideration, and this must be governed very largely by the 
geographical location of the property. In the southeast, it has been 
an open question in the past whether it was either economical or nec- 
essary to have large general distributing bridge and building yards. 
Most of the larger systems in the southeast have a large number of 
mill operations on their own lines, particularly in Georgia and Florida, 
and lumber has been cheap. Under these conditipns, arrangements 
can be made with certain mills to take care of certain territories, and 
by carrying out the budget plan of work and by close supervision and 
inspection, bridge and building lumber can be moved promptly to the 
structures where it is to be used and save the cost of operating a general 
distributing yard and back hauls. This plan, however, leaves many 
loose ends, and incurs many concealed losses, and is not, and never 
will be, entirely satisfactory, but the direct saving is so considerable that 
it must be considered under certain conditions. 

On the Pacific Coast, a large portion of the lumber comes by 
water. This makes it desirable that the material yards be located suffi- 
ciently close to the docks and wharves to use switching service. Lumber 
can be taken from the ships, inspected, segregated and loaded on cars 
directly from ships' tackle, by placing carriers between sling loads, and 
can be switched to the yard and unloaded by cranes direct to the piles 
with practically no more expense than what it ordinarily costs to un- 
load and pile from cars in the yards. In the middle west, the location 
of lumber yards will depend largely on the location of the timber treat- 
ing plants and the distributing territory, so that, broadly speaking, the 
location of the lumber yard must be left entirely to the geographical 
location of the property, taking into consideration the source of supply 
and the location of the timber treating plants. 

Laying Out of Yards 

In laying out bridge and building material yards, the first consider- 
ation must be sufficient space and trackage. I have found double 
tracks to be the most economical. They require less space and ensure 
a more concentrated organization, switching facilities, and the use 
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of cranes. Where sufficient water is available, an excellent plan is to 
boom the piling. Piling can be sorted and classified in this way most 
conveniently, and taken directly from the water to the carriages or re- 
torts, or loaded directly on the cars. This plan offers many advantages. 

Piling, stringers, and other trestle timbers should be unloaded on 
tracks adjacent to each other so that a tram of cars can be set in and 
as many feet of trestle timber as required, loaded in the quickest pos- 
sible time. Cranes should, of course, be used wherever obtainable, in 
handling heavy timbers and piling. I have found steam locomotive 
cranes to be the most useful for all general service, because they take 
the place of a yard switching engine, although I can fully appreciate 
that there are many places where gantry cranes can be used more eco- 
nomically and expeditiously. However for all general purposes a 
steam locomotive crane will be found most practical. 

The ideal bridge and building material yard would include a tim- 
ber treating plant, a planing and wood-working mill, an assembling yard, 
a rail yard, a frog and switch shop, and a general store, for the reason 
that it is desired wherever possible to load everything out complete in 
one shipment or shipments from a central distributing point. Appre- 
ciating that in only very few cases would it be possible to have the 
ideal location and the facilities referred to in one place, we will take the 
position that it is necessary that a bridge and building material yard 
should include the tie and timber treating plant, a well equipped wood- 
working and planing mill, a material platform and a. storehouse. A 
typical layout is submitted herewith. 




Dry Kilrt^ ^ Lumber Shed. 
Typical Material Yard 

The ideal bridge and building material yard should be so arranged 
that all the material, from the piling to the bolts and washers, will be 
loaded and shipped in the same train. Frequently a certain number of 
feet of track, as well as a certain number of feet of trestle, is required. 
The organization should be such that the necessary rails, fastenings, 
frogs; switches, etc., can be loaded and shipped along in the same man- 
ner. 

Organization 

Maintenance officers have criticised our supply departments for fail- 
ure to provide material in an intelligent and prompt manner, and very 
properly so. The reasons are many, but the principal one is that all 
supply officers do not understand the importance of assembling their 
materials so they can be shipped in the order they are needed. 

I have heard the statement made frequently, and no doubt it is true, 
that about the first thing to reach a structure is . . . the roof. This, of 
course, is absurd, and has greatly discredited the generally excellently 
organized and efficient work of our supply officers. 

The maintenance officer, having prepared his plans and received 
authority to do certain work, then concentrates his efforts toward get- 
ting it done. Under a proper organization, he should immediately pre- 
pare his requisitions for the necessary material to do the work, describ- 
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ing and classifying them properly. By that, I mean, consolidating the 
foundation material, superstructure, mill-work, hardware, etc. These 
requisitions, when properly approved, are forwarded, with all the nec- 
essary data such as blueprints, and sketches, when necessary, to the 
storekeeper, who arranges immediately to assemble all the material for 
this work. For this purpose, he should have sufficient storehouse and 
platform facilities for assembling such portions of the material required 
as must be assembled and held together. Foundation material must, of 
course, be ordered first. This, in most cases, will go direct. Mill-work 
must be ordered, or manufactured in the mill. Hardware must be as- 
sembled, boxed and marked. The lumber requirements must be checked 
up carefully and any item short provided. 

Unless the requisition states specifically that certain portions of the 
material for the structure is to go forward, nothing should be shipped 
until everything is ready. The storekeeper will then notify the officer in 
charge of the work that the material is ready for shipment and will go 
forward on a certain date, — later advising him the car numbers and 
date forwarded, and sending him a detail memorandum invoice covering 
the shipment. All of the material should be charged direct to the 
job when shipped. When the work is completed, whatever is left over 
should be picked up, shipped back, and proper credit allowed to the 
work order. 

It may be said that this is an ideal only, but this plan has been in 
effect on the Southern Pacific Company's Pacific System for ten years, 
and no doubt it is in use on many other railway systems. 

Personnel 

The personnel necessary to handle an efficiently organized bridge 
and building material yard may be said to consist of a foreman in di- 
rect charge, with as many working foremen as may be necessary, divided 
into gangs of about five men each. 

It may be said that the foreman should be a practical bridge and 
building man, and this would appear to be a reasonable conclusion, but 
the best material yard foremen that I have ever developed were from 
clerks. I have never been fortunate enough to have developed a first 
class, all around, capable material yard foreman from a practical bridge 
man. I appreciate perfectly the need of having practical men who un- 
derstand the use of material, but these will be found among the in- 
spectors and sub-foremen. What is needed for the operation of a gen- 
eral material yard is a man who is primarily a systematic organizer; a 
man who is always studying to do things a little better and a little 
cheaper than before; a man who is not only interested in the material 
which he is handling but in the systematic working of the organization. 

This leads me up to the question as to what department should 
maintain and operate our bridge and building material yards. I have 
stated that I know of no sound reason why this work should not be 
handled by the supply department. My reasons are that the providing, 
distributing and accounting for materials has become a highly spe- 
cialized service. It is now generally recognized that the work of buy- 
ing, providing and distributing materials should not be divided, and 
that the supply department shouM have charge of and be responsible 
for all unapplied "materials. Such a department must be properly or- 
ganized and have a sufficient well trained force to do the work in the 
most expeditious and economical manner. The handling of bridge and 
building material offers no more complications than the handling of the 
other supplies on a railroad, and, in many ways, not as much. The same 
general organization is required, and the same general procedure must 
be gone through, both as regards buying, shipping and accounting, as 
well as the responsibility for supply. 
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It will be said that the storekeeper or purchasing agent does not 
know what is wanted, — that he does not buy or provide the right thing. 
In many cases this is true, but the conclusion is based on the wrong 
assumption. It is the duty of our technical officers to prepare the spec- 
ifications and make the inspections. Our maintenance and technical 
officers should be required to incorporate all of their experience and tech- 
nical knowledge in the specifications, and the inspectors should be re- 
quired to follow these specifications. 

The supply department is the providing department. It is the duty 
of supply officers to so systematize their organizations that they will 
know absolutely before a purchase is made that it is necessary; that 
the proper materials have been specified; that the requisitions are pre- 
pared in such a manner as to procure the broadest competition; to so 
arrange their materials when received and to so organize their forces 
that they can be inventoried accurately, loaded, shipped and delivered 
where they are required in the shortest possible time, and to see that 
the salvage is returned, sorted, classified, reclaimed and disposed of to 
the best advantage, or, in other words, it is the duty of the supply de- 
partment to follow the material from the time it is ordered until the 
salvage is disposed of. Unless the supply department is organized first 
on the basis of giving proper and immediate service, it can never be eco- 
nomical or efficient, and can never hope to accomplish the real purpose 
for which it was organized, which is the providing of suitable mate- 
rials when and where they are wanted, at the time they are wanted, and 
at the lowest net cost. 

For these reasons, I reiterate that there is no sound reason why 
our supply departments should not organize and operate our bridge 
and building material yards in cooperation with our maintenance offi- 
cers. 

I am not unmindful of the fact that this is a very important question 
to you gentlemen, and that many of you have neither the facilities nor 
organization at your command to carry out the work as I have out- 
lined, but I am sure you will agree with me that we must have an ideal 
to work to in every effort, and that our first purpose in every walk of 
life is to first establish the ideal and then work as near to it as we can. 
When you gentlemen have a structure to erect, you first prepare plans 
and specifications. Conditions may arise where it is necessary to change 
your plans and specifications, but your first plans always form the basis 
of the future. The same thing applies to the establishing of an organ- 
ization. You must first understand the fundamental principles govern- 
ing the condition which you are organizing to meet. You then lay but 
your organization. The plan must be big en9ugh to meet all condi- 
tions. Then it must be curtailed to meet your own peculiar conditions 
without destroying it. This has been the primary trouble with the sup- 
ply departments on our railways. They were started on a small basis 
and added to. They should have been started in a broad way and cur- 
tailed when necessity requires, or broadened out to meet changing con- 
ditions. So, if you gentlemen will take hold of this situation with a 
broad prospectus of the ideal plan and cooperate with your supply de- 
partment in assisting it to obtain the facilities and organization to do the 
work as it should be done, you will procure the results which you 
are aiming at and at the same time leave its operation in the hands of 
men who are trained to do this work and not burden yourselves or your 
organization with work for which they are not trained or directly inter- 
ested in. 

Supply officers must get away from the idea that their unit of meas- 
ure is the cost per dollar for material issued. They must get away from 
the idea that the saving of cents will overcome the loss of dollars. They 
must get awav from the idea that their payroll is the measure of their 
efficiency. They must get away from the idea that constructive crit- 
icism should be resented. They must take on a full understanding of 
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what their duties are. They must appreciate the men who have big 
work to do under most adverse conditions. They must understand that 
the engineer at a washout or wreck wants material then. They must 
understand that a rnan who has a certain structure to build within a 
limited time and with a limited amount of money, must so organize 
his forces and do his work as not to be delayed. They must realize 
the need of action, and then act. They must encourage, receive and 
accept criticism. They must take on the full responsibilities of their 
position and make themselves a real constructive instead of destructive 
force. All departments must coordinate and cooperate with the single 
purpose of the best interests of all, and, in doing this, it will be found 
that the best cooperation is where each department and each individual 
does his whole duty, and when this is done it will be found that the 
very results desired are obtained, and with the greatest satisfaction 
to all. 



DISCUSSION 

The President : — It has been my experience that it does not 
matter very much whether the bridge and building material 
yards are under the supervision of the supply department or the 
bridge and building department, provided you have the right 
measure of cooperation. Once in* a while the superior officers 
have got to pull the conflicting interests together and impress 
it upon them that both must live. I know that on the Missouri 
Pacific they had every conceivable organization you could think 
of, but when I finally got hold of the engineering department I 
found it didn't take very long, by cooperating with the general 
superintendents, to get everything we wanted, when we wanted 
it, and all we wanted of it. 

J. P. Wood : — It has been my experience with my stores de- 
partment — and I believe it is the experience of the average 
bridge supervisor — that you have trouble in getting your sup- 
plies when they are handled strictly by the stores department. 
We have what perhaps is a good organization on our road in the 
stores department, and they would like to take our stock over. 
They did try it but they made a failure of it and we are still 
handling it. You can place your order with them for building 
stock (we don't handle our own building stock) just as is out- 
lined in Mr. Pearce's paper, you get the whole plan laid out, 
get your foundation drawn up and your order placed, and what 
is the result? — you get the roof materials about the first thing. 
I have had this happen at a freight house during the past year. 
One piece would come down in one carload, and another piece 
in another carload, some of the hardware at one time and some 
more at another time ; they have been using that freight house 
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for the last six months and some of the hardware isn't there yet. 
That hardware was all ordered on one requisition. 

When a storekeeper will say "I reduced my material ac- 
count $33,000 last month, and I tell you that looked good to 
me,'* it is not absolute cooperation on their part. It did not 
make any difference to that man how much he delayed you on 
work; maybe you had to move the men a hundred miles to 
some other job, — it didn't matter to him as long as he could cut 
his material account $33,000 in a month and make it look good. 
He is working for his end of the game. 

J. S. Huntoon: — I most heartily concur with Mr. Wood. We 
have an organization just like that. The purchasing agent gets 
the material and the general storekeeper sends it out. About the 
middle of the summer we make our regular inspection. We 
come in and prepare requisitions. They are marked "wanted 
April 1st," about nine months later. A year ago when we 
wanted the material there was no more in the storehouse to do 
the work with. The bridge gang payroll was running into 
thousands of dollars a month; we didn't have any materials for 
three months, and probably the money expended in sending the 
men around from one job to another was more than the pur- 
chasing agent would have had to pay to get the material to us 
on proper delivery. 

B. F. Pickering: — I think that only one side of this question 
has come to the attention of the responsible officials. The store 
department repeatedly shows how much it has reduced its stock. 
That is the great item, and the great excuse, if I may use the 
word, for the storekeeper's existence, but against that they don't 
show, and there is no way of showing, and the responsible of- 
ficial never knows, the great cost of the delay caused by the lack 
of material being delivered to the various working forces out 
over the road. They only see one side of the ledger, and the 
storekeeper is very careful to see that the responsible official 
only sees his side of the facts. He never knows anything about 
the delays and the great cost occasioned by failure to receive 
materials. Consequently, he is immensely in favor of the stores 
department. If an accurate account could be kept of the cost of 
delays for want of material on the various jobs, one would find 
that the savings of the stores department would not only be 
wiped out, but the loss would be seven or eight times all they 
had saved. 
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The President: — I got up to say almost exactly what Mr. 
Pickering has said. It is again a case for the education of the 
railroad officials, and they need this education to find out what 
is going on. There is now a well defined method by which they 
receive statements showing the accounts of the supply depart- 
ment. They ought also to have a report showing in detail the 
work done on the road and the delays occasioned on the road 
for want of the material. Then those two taken side by side 
would enable them to see wherein the supply department was 
inefficient. It is going to take a long campaign. It is one that 
can not be fought by the bridge and building men alone. It is 
a case of gradually pushing against the higher officials. 

I have had my hardest fight with the general purchasing 
agent. He and I were cross-ways most of the time on getting 
the materials out. I made it a point to keep in touch with the 
reports in his office of what he had in his material yards, and 
whenever they were getting down I was right in his office read- 
ing the riot act to him to see that material was not delayed. 



THE ORGANIZATION AND OPERATION OF A BRIDGE 

AND BUILDING SUPPLY YARD 

By Geo. T. Richards, Superintendent Bridge and Building Shop 

C. M. & St. P. Ry., Tomah, Wis. 

A bridge and building supply yard is not, as a rule, an institution 
which has been planned, organized and placed in operation within a 
brief period of a few weeks or months, but, with few exceptions, it is 
the result of the gradual development of a comparatively small unit 
consisting possibly of a small force at a transfer or junction point, a 
storage yard for a division, or, like the yards and shops of the Chicago, 
Milwaukee & St. Paul at Tomah, Wisconsin, of a yard for storing and 
distributing piling and timber. As a result, the additions in the nature 
of tracks, buildings, etc., are not always located to the best advantage. 
Additional land is not always available where most desired, and it is 
necessary at times to locate a building, or to store material, where it is 
far from being as convenient as it would have been had the plant been 
planned in its entirety at the outset. 

One of the first points to consider in establishing a supply yard com- 
plete with wood-working shops, concrete pipe, bridge slab, and pile 
plants, and other departments which assist in the manufacture of mate- 
rials used in the bridge and building department, is its location as a 
receiving and distributing center for the territory to be supplied. It 
should be situated at a point where piles, timber, lumber, hardware and 
other building material can be obtained readily and assembled in large 
quantities, either for storage or for diversion in part or car-load lots to 
other points for emergencies. 

When the C. M. & St. P. located its supply yard at Tomah, Wis- 
consin, some 30 years ago, the site was evidently selected because of its 
central location, prior to the construction of the lines west of the 
Missouri river, and also because it was the terminus of the Wisconsin 
Valley division which at that time was opening up vast tracts of Norway 
pine, tamarack and hemlock timber in central Wisconsin. It was also 
well situated for the reception and storage of the other materials used so 
extensively in this department. 

The plant at Tomah consists of a wood-working shop with a shop 
foreman in charge of a force of machinists, carpenters, painters, a gang 
foreman and laborers; a storage yard in charge of a yard foreman, an 
assistant foreman, crane engineers, mechanics, gang foremen, laborers 
and teamsters,* and a reinforced concrete materials plant with a foreman, 
an engineer, finishers and laborers. Each of these departments has its 
special work and duties, and at the same time is so planned that there is 
the fullest co-operation. 

The carpenter or wood-working shop is a large building 65 ft. by 
350 ft. divided about equally into two parts known as the front and 
back shops. The front shop is steam heated and in it are installed 
various wood-working machines and carpenters' benches. Near the 
entrance is an enclosure providing an office for the shop foreman where 
he can readily take care of his records, plans and orders. At the rear 
and on the side nearest the yard is a space reserved for work-benches, 
accommodating from 8 to 12 carpenters. The machinery in the front 
shop consists of moulders, matchers, planers, jointers, a sander, rip, band 
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and cut-off saws, tenoning, mortising, boring and pipe cutting and thread- 
ing machines, a turning lathe, a giant dimension planer and saw and knife 
grinders. The several. rip and cut-off saws are so distributed as to call 
for the least possible carrying of material about the shop. A machine 
for cutting the gain in ties is now being installed. The method used 
heretofore was to run the ties through the surfacer, and then to the cut- 
off saw, after which they were carried to a place where the gaining was 
done by hand with saw and chisel. Then they were loaded on cars, 
thereby consuming much time and requiring a lot of handling. With the 
new machine in service, the ties will be taken from the surfacer to the 
gaining machine where the gain and cut-off is accomplished in one 
operation, and then loaded on cars. This machine will save the cost of 
its installation in a comparatively short time. The machines in the front 
shop are so arranged that the material is handled through the mill with 
a minimum amount of labor and time. The first class carpenters and 
machinists in this portion of the shop are engaged in the manufacture of 
all kinds of mouldings, interior trim, frames, lunch counters, lockers, 
station settees, office partitions, forms for various kinds of concrete work, 
etc. The machines most commonly used are near the front end of the 
shop with large sliding doors on both sides, thus permitting the lumber 
to be unloaded from cars at one side of the shop, and reloaded on cars 
on the other side after passing through the machines. 

The back shop occupies the rear half of the building. This is well 
lighted but is not heated. A standard gauge track runs through its center 
and connects with other tracks at the far end of the yard. The work of 
second class carpenters is performed in this part of the shop, assisted 
at times by first class handy men, and consists of water tanks, towers, 
sign posts, roundhouse doors, portable buildings, cattle guards and wings, 
and similar work. Howe truss spans are also framed and erected in this 
part of the building. On the side of the back shop nearest the yard is a 
saw mill for resawing timber and piling, which is found very useful in 
working up surplus and second hand timber. 

Adjacent to the shop and located conveniently are a lumber shed for 
housing finishing lumber, ceiling, flooring, etc.; a shed for storing mould- 
ings, .casings and mill finish; a dry kiln; a storeroom for miscellaneous. 
tools, hardware, and small building material; a paint shop; and a creo- 
soting vat for treating ties and guard rail. The shop is under the 
immediate supervision of the shop foreman, who assigns the work as the 
orders are passed to him, and who is directly responsible for the finished 
work. 

The storage yard is adjacent to the wood-working shop, and is laid 
out with a view to minimizing the cost of handling material. It is located 
on both sides of a main thoroughfare, and near the railway station and 
the railway yards. Six tracks extend for its entire length, with one 
track on each side of the shop. A third track is located on the side of 
the shop adjacent to the lumber shed and the other buildings mentioned 
above, permitting material to be handled to and from those buildings 
without interfering with the work in the shop. The thr.ee other tracks 
are on the opposite side of the shop and constitute the yard tracks. They 
are located at intervals which allow for loading and unloading the 
material by locomotive cranes, of which two are in use. The material 
which must necessarily go through the shop is placed where it can be 
taken to the shop conveniently and to the machines, while other timber 
used mostly in the rough, and piling are stored in the extreme end of 
the yard, the piling being kept by itself, and farthest from the shop 
and other buildings. In storing material it is aimed to pile it in such a 
way that the oldest or that longest in stock will be used or shipped out 
first. The storage yard is under the supervision of the yard foreman, who 
is held responsible for the prompt handling of cars and the loading and 
unloading of material. In addition to having executive ability, the yard 
foreman must have a wide experience and a knowledge of the materials, 
tools and machines which he is called upon to take care of. 
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The yard force varies from four to six crews of from 8 to 12 men 
each, according to the amount of work on hand. Two locomotive cranes 
are in use, and it has been found that they have greatly reduced the cost 
of handling heavy material through the yard. Experience shows that a 
gang foreman, a crane engineer and 4 laborers will operate a locomotive 
crane to good advantage and do as much work in the same length of time 
as two crews of 12 men each without a crane. The crane is also used 
for switching purposes, and is especially useful in moving cars back and 
forth when unloading or loading timber of various dimensions, and piling 
of various lengths. 

A light draying outfit is kept busy hauling material about the plant 
and small items of hardware and building material to the station for 
shipment by way freight or baggage. By careful planning, the use of 
the draying outfit saves much car handling in the yard, and very few 
cars go out without maximum loads. 

A space is reserved for the manufacture of reinforced concrete mate- 
rials where it will not interfere with other operations of the yard. It is 
located between two tracks, one of which is used for the unloading of 
raw materials such as cement, sand, stone and reinforcing bars, and for 
loading out cement pipe, and the other for storing manufactured mate- 
rial and later for loading it out. Raw materials are so unloaded that they 
are readily conveyed to the mixers and forms. The chief output of this 
part of the yard is concrete culvert pipe, but the same force is used to 
turn out deck and trestle slabs, piles, water troughs, platform curbing, 
right of way monuments, fiue and manhole caps and unit foundations 
for buildings. 

The platform and mixer for the manufacture of all items except 
pipe occupy the rear end of the space provided; the pipe circle is next, 
and the storage yard for pipe, which requires considerable space, is in 
the foreground. An electric hoist within the circle removes and places 
the steel forms, and removes the pipe from the circle when it is dried 
sufficiently. A similar hoist at the entrance to the plant loads the pipe 
for shipment when cured. When the pipe is taken from the circle, it is 
rolled toward the loading hoist on skids, thus placing the oldest pipe 
nearest the point of loading. When the storage space for pipe is limited, 
they may be decked by placing skids over the lower tier. A shelter shed 
provides a place for assembling cages for pipe and slab reinforcement. 

While the plant does not operate throughout the entire year, it runs 
well into December at times, and may resume work as early as February^ 
In this locality a heating system is necessary for drying pipe during 
the late fall and early spring months. During the severe winter months 
the output is so small that the cost of production is too great to warrant 
its operation. The foreman in charge must exercise great care in the 
manufacture of concrete products, to see that the sand and stone are 
clean and of good quality, and that the stone is of proper size. Thorough 
mixing, filling, and tamping and proper finishing will insure good pipe, 
and may result in a season's run without a single rejection. 

The crew operating this plant consists of a foreman and from 15 
to 20 laborers. The records of time, distribution of labor, etc., are handled 
by the foreman in charge. 

The following instructions for handling requisitions, sub-orders and 
shipping notices are being followed with very satisfactory results: 

Requisitions 

Requisitions on Tomah yard and shop are made in duplicate. When 
received, they are stamped with a dating stamp and the originals held 
in the superintendent's office. If the requisition is for fabricated work 
to be made in the shop, the carbon copy is sent to the shop foreman 
and a notation is made to that effect on the original, after which it is 
placed in the unfilled order file. 

If the requisition is for material to be furnished from stock, a sub- 
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order (as directed below) is issued on the yard foreman and the requisi- 
tion with proper notations is placed in the unfilled order file. 

There is an unfilled order file for each division in which the unfilled 
orders are arranged numerically and held until the material ordered has 
been shipped. The unfilled order files are examined daily and studied 
carefully with a view to seeing that shipments are not being delayed or 
overlooked and also to plan for the maximum loading of cars. 

Orders on the Shop Foreman 

The shop foreman, upon receipt of the carbon copy of the requisi- 
tion, arranges at once for the manufacture of the articles called for and 
keeps the superintendent advised as to the progress and probable date of 
shipment in order that shipment with other material may be planned 
for. When shipment is made, he will note the car number and date on 
the requisition, sign his name and return it to the superintendent's office 
where the shipping notice is made. 

Sub-Orders on the Yard Foreman 

When material is to be furnished from store, a sub-order (Form 
Engr. 180) is made in duplicate, both copies are handed to the yard 
foreman and the original requisition with proper notation is placed in 
the unfilled order file. 

The yard foreman places the original sub-order with a gang fore- 
man and retains the duplicate in a special file enabling him at all times 
to know what orders are unfilled. The gang foreman carries the sub- 
orders in a metal binding clip of a size that will easily slip into his 
pocket. Gang foremen are required to deliver their clips containing 
unfilled orders to the yard foreman before leaving for home each evening. 

As soon as the material is loaded the gang foreman fills out the 
information called for under the heading " shipment made," signs his 
name and hands the sub-order to the yard foreman. 

The yard foreman makes a notation on the duplicate sub-order, 
places it in his " filled order " file and delivers the original to the super- 
intendent's office where shipping notice is made. 

If a sub-order cannot be filled completely in one shipment, it is 
turned in to the superintendent's office each time a shipment is made in 
order that shipping notice can be issued. 

Shipping Notices 

Shipping notices (Form 229) are to be made out in the superintend- 
ent's office and mailed on the same date that shipment is made. 

The original shipping notice is mailed to the consignee, a carbon 
copy to the chief engineer, and other carbon copies are sent as requested 
on the requisition. 

Filled Orders 

When the requisition has been filled and the shipping notice made 
out and mailed, the sub-order is pasted to the original requisition and 
they are pasted in a scrap book as a record for making bills. 

Time Returns 

Gang foremen keep a record of the time worked by the men under 
them on a card (Form Engr. 359). On this card is entered the man's 
number, name and number of hours worked each day. The card is 
turned in at the office each evening and called for again the next morn- 
ing by the gang foreman. In the office the time worked by each man 
is entered in a time book each evening. 

The gang foreman also makes a labor distribution for his crew for 
each day on form Engr. 358 which is also delivered at the office each 
evening with the time card. 
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Chicago, Milwaukee & St Paul Ry. Co. 



ENGINEERING DEPT. 



Supply Yard. 



NOTE— Tlie Foreman will enter on thia sheet the total number of hours worked 
by all of the men in his crew on each piece of work. For instance, if 5 men spend 6 
hours each loading a car of bridge timber the amount to enter on this sheet is 30 
hours. 

TOBKBIAN'S DAILY TMK DISTBIBUTION SHEET 

The following is a correct distribution of time for 



Grew No.. 



J>»te. 



.191. 



Foreman. 
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SHIPPING COMPANY MATERIALS ECONOMICALLY 

By J. R. Pickering 
Superintendent of Car Service; Chicago, Rock Island & Pacific, Chicago 

Car conservation is the most prominent factor facing not only the 
railroads, but the country as a whole today. The railroads are maintain- 
ing a large organization at Washington as well as local organizations at 
all of the principal railroad centers in the country with a view of in- 
creasing car efficiency by securing maximum loading, prompt loading 
and unloading and the expeditious handling of equipment in general. 

Much has been said to the public as to their duty in loading cars to 
the full carrying capacity and loading and unloading cars promptly, 
until today there is not an industrial concern or individual shipper in 
the entire United States who has not had this drilled into him thor- 
oughly. In their zeal to impress upon the shipper the importance of 
car conservation, the railroads individually and through the various 
railroad organizations have, in a great many instances overlooked their 
own short-comings, namely, " What will the railroads do to load cars 
to full carrying capacity and to load and unload them promptly?" I 
am sorry to say that a great many railroads are deficient in this prac- 
tice, although there has been a pronounced improvement. 

A great many railroad officers and employees feel that in view of the 
fact that they own or control the equipment they can do as they please 
with it. This is a mistaken idea. It is the duty of the railroads to prac- 
tice what they preach. It is just as much of a crime for a railroad to 
permit the light loading of a car with company material or to permit 
delay in its loading or unloading as it is for a shipper to detain the car 
or unload it. The only difference is that the shipper pays for his neg- 
ligence by reason of demurrage, etc., while the railroads have the mis- 
taken idea that they are not penalized. Such is not the case. They seem 
to overlook the fact that a car under load or a car unnecessarily de- 
layed in loading or unloading means the waste of car days and an ulti- 
mate loss in valuable freight revenue. Too often it is easy to pursue 
the line of least resistance and load a few hundred pounds of scrap, 
a pair of wheels, an odd hand car, etc., into a convenient car, simply 
because the local employe wishes to get the material off his hands. 
Proper supervision will overcome this. How much easier it would be 
to establish a regular schedule for shipping scrap to the store depart- 
ment, holding the wheels until a full carload has accumulated (except 
of course in extreme emergencies), sending the hand car and other 
miscellaneous supplies to the local freight station where they could 
be put into a regular merchandise car. These are the practices that 
must be put into effect if the railroads wish to meet the emergency, do 
their bit toward conserving supply and secure the cooperation of the 
public. In ordering supplies, the purchasing departments should order 
them in full carload lots and buy accordingly, insisting on the industry 
from which they purchase these supplies loading the cars to the full 
carrying capacity. This can easily be regulated through the purchasing 
department and is now being done on a great many railroads. Super- 
intendents, storekeepers, master carpenters, master mechanics, bridge 
foremen, etc., should anticipate the jirrival of material and be prepared 
to unload cars promptly upon their arrival, adjusting themselves to meei 
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this condition by arranging with the superintendent to have the yard- 
master or agent wire them when the car leaves the terminal point or 
station billed to them. This can easily be arranged for and is being 
done on a great many railroads. 

The loading of cars canjje handled in a like manner. Empty equip- 
ment should not be ordered for loading material until the load is actually 
ready for the car and then all the forces available should be put on the 
loading until it is completed. This may delay some other work tempo- 
rarily, but how much better it will be to get this loading out of the way 
and send the car on its way so that it can be released promptly an<f put 
to earning further revenue for the company. 

A daily check of the number of cars of company material on hand, 
the commodity and to whom consigned should be kept by every super- 
intendent. The general office should have a periodical report weekly 
or monthly showing the number of cars company material handled for 
each department, the average delay to cars in transit, the average delay 
to the cars unloading and the average delay to the cars on hand to be 
unloaded. It is surprising the results that can be obtained by inaugu- 
rating a system of this kind and it is the only way to follow up this all- 
important matter intelligently. 

The most important thing to remember however, is that the rail- 
roads cannot expect the public to conserve the car supply of the nation 
and secure their fullest co-operation without first showing the public 
that they take the lead in matters of this kind. 



DISCUSSION 

The President: — The paper on shipping company materials 
is now open for discussion. I hope you members will dis- 
cuss it actively, because it is a very important subject. The 
importance to the railroads of loading their cars to capacity is 
indicated by the report of the movements during 1916, which 
shows that, notwithstanding the various increases in freight 
rates which we have heard so much about in the newspapers, 
the freight was transported in 1916 at a lower cost per ton per 
mile than anywhere else in the world. Cars which were for- 
merly loaded with 10 or 15 tons now have to be loaded with 
35 or 40 tons in order that the companies may get the service 
out of the cars. * 

E. T. Howson: — Simply to start the discussion, I want to 
say that I was in the office of the operating vice president of 
a large railroad not long ago (he being in charge of operation 
on a railroad which has been very successful in increasing the 
average carload of traffic) and he said that when he got to 
checking up the figures the surprising thing to him was that 
the improvement had been almost exclusively in the handling of 
revenue freight. There had been little or no response in the 
handling of company material. He immediately started a cam- 
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paign among his own employees. He said that the only expla- 
nation he had was that the employees figured it didn't cost them 
anything to haul their freight, since they were company cars. 

L. Jutton: — I think we ought to do a good deal of educa- 
tional work in our own departments among our own men in con- 
nection with the economical handling of cars and loading and 
unloading them. I believe there are many foremen who don't 
appreciate the necessity of unloading cars quickly. They think, 
" Oh, well, I can't get at that to-day, I have got to do some 
other work." It may be economical for him to do the other work 
and let that car stand over, but the company does not see it 
that way; someone outside of the department hears of it and 
then there is trouble. I think if we will be fair with our own 
department about releasing cars and about loading them, we 
will be free from criticism from the other departments, and when 
we do have a real cause for holding a car, we will be listened 
to and we will get off a great deal better, and not be criticised 
as. much as we will if we are constantly guilty of holding cars 
without being able to give a good reason. 

The same applies to loading out material from the material 
yards. If we are careful in the use of our cars and load them 
to the fullest capacity possible, then we will be able to put up 
a strong argument in requesting cars, and there will be nobody 
who can say to us, " Well, you don't deserve a car to-day, be- 
cause you use them wastefully." I believe that much can be 
accomplished by educating the men in our own department. 

J. P. Wood: — Along this line I may say that our road has 
put on a new car service man to take care of the cars and to 
find out why they are not unloaded. He is checking them care- 
fully, day by day, to know why these cars are not being unloaded 
promptly, and if they are not we hear of it. 

Now it has always been my practice to beat the other fellow 
at his own game if I can, and I have succeeded very well with 
the car service man. I have placed the responsibility on the 
foremen that when they receive a notice that a car is comings 
they are to be on the lookout for it and not let it get away from 
them, but to unload it immediately upon arrival. I have also 
instructed them when they ask to have a car placed for un- 
loading, to take it up with the yard master or the agent, so if 
there is a come-back they will have something to show. We 
have been very successful up to date in not having them get 
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anything on us, simply by being vigilant and constantly on the 
job. I think the average supervisor w^ill find he has to be con- 
stantly on the watch-out for these cars, and if he is, he can do a 
great deal to relieve the situation, and release these cars for 
other purposes. And not only that, but, as Mr. Jutton says, 
it will help him out when he wants to get a car. 

J. B. Sheldon : — We have had this matter very forcibly im- 
pressed upon our line. Something like a year ago we inaugur- 
ated a system on my division whereby each foreman was sup- 
plied with a blank form on which he reports every day every 
car he loads, every car he releases, and every car he has under 
load and its destination. We make a daily report to the superin- 
tendent of the same kind. All foremen have instructions that 
the loading and releasing of cars takes precedence over all other 
work. 

W. E. Alexander: — A great deal might be said on this sub- 
ject. The circumstances in each case are different. Now we ask 
that a car be set at a certain point. We want some material out 
on the road, perhaps it is five or six thousand feet of plank for 
some repair work on a branch line. As soon as the car is set 
we load the material, and there is no other material to put on 
that car. We need the material at once. The men are in that 
vicinity and they want it for their work. The material is loaded 
and sent out. It is unloaded promptly and the car goes on to re- 
ceive another load. Now, suppose we had held that car and 
loaded a part of a load on it for one place and a part for another 
place, detaining that car until the men are out of that vicinity. 
When the car gets there how are we going to unload it? We 
will simply have to send men to do it. And if the car is loaded 
full there is more detention than ever. We send cars out, loaded 
with smallamounts to get it to the men quickly, when they want 
it. Now I am heartily in cooperation with the handling of ma- 
terial in the best possible method known, but the local con- 
ditions govern that. I am impressed with the importance of 
fully loading the car. But we simply can't do it and keep up 
the maintenance work and have the cars unloaded promptly. I 
agree with the idea of conserving the use of the cars, but when 
a car arrives at a small country station, if the agent is not careful 
to report it, there is no way for the bridge superintendent to 
know that the car is there until he finds out himself perhaps, by 
accident, because traffic is so congested that the car is set any- 
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where in some out of the way place. Then you get a complaint 
from the car distributor that that car arrived at a certain place 
on such and such a day and was not unloaded. 

F. E. Weise: — It is necessary to have the full cooperation 
between the various departments. If a report comes in from the 
car service superintendent the mistake has already occurred and 
you can not do anything to prevent it. The effort must come 
from the men, and the man in the supply yard probably has the 
worst end of it, because practically all his orders are marked 
" Rush." He is up against it. Here is an order for material 
which may not weigh more than 10,000 pounds, going to one 
division. He has nothing else going that way and probably 
won't have for a week, and he does not know what to do. In or- 
dering the materials, the man on the work should order it as 
far in advance as possible, and then there should be some leeway 
allowed to the man in the supply yard in shipping the ma- 
terials. 

Z. T. Brantner : — I have had quite an experience along these 
lines. We receive perhaps 200 cars a month for unloading and 
we load out about ISO cars. In receiving the cars we have a 
sidetrack on which the cars are placed by the yard master. The 
time is taken when the car is placed on the track and it is also 
taken when the car is released. We make an effort to release 
those cars just as quickly as possible. For instance, if we re- 
ceive a span of girders, I have arranged special small trucks, on 
which the girders are jacked up and taken off, taking about four 
to five hours. I aim to load open cars to full capacity if possi- 
ble, and if one division does not require all the car will retain, 
the first division will receive its load on top, and the following 
division the one underneath, etc. In this way we handle the 
loading very successfully, and we rarely have cars on hand 
more than 24 hours. 

P. J. O'Neill: — I presume I have as little trouble as any 
one, for the reason that I have a number of department cars 
that are used entirely on our work in which I load a lot of small 
shipments and send them out. The repair gang takes the car 
along with it. In that way I can send a carload of material 
out from the yard and when it is all unloaded the car comes back 
and I load it again and send it out. Every day I have a report 
from all of my foremen telling what cars they have on the track 
and what they have released. Every Saturday I compile a re- 
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port and send to the superintendent for his use at a meeting of 
the superintendents of the Toledo territory, which is held every 
month. Since we have been doing that I think we are getting 
the cars released more quickly. Of course a man will occasion- 
ally do something else before he unloads the car, and there are 
still a good many complaints regarding the detention of cars, but 
they are being eliminated. 

I formerly sent small shipments by local freight, but some- 
how or other, while the agent would unload everybody else's 
material, he would perhaps hold that car and notify me that I 
was detaining it. 

The President: — The best method I ever experienced for 
getting cars out on the line was when I was with Mr. Reid. The 
repair program was made out on typewritten sheets, and on it 
was a bill of material for each bridge. The programs were sent 
not only to the foreman assigned to the line, but to the store- 
keeper from whom he was to get his material. The storekeeper 
would keep in touch with the foreman, and when he was ad- 
vised the storekeeper would load up a full carload of material 
and send it to the foreman, who would have someone unload it 
at certain points where they wanted it. Occasionally a whole 
carload would be shipped to a certain point, if it was on a big 
job. 

R. H. Reid : — When working orders are made out for a cer- 
tain branch or division, they cover the entire season's work on 
that division; the bill of material for each job is made out at 
the same time and sent to the storekeeper, with a copy to the 
foreman on the job, a copy to the general foreman of the di- 
vision, and a copy retained for the office accountant, so that 
each one knows what material is to be used for each job. The 
material is shipped when we call for it, and it is so loaded that 
when we start from one end of the division the material wanted 
first can be unloaded first from the car, and so on. On small 
jobs we can frequently take one car clear through, doing the 
work on two or three jobs in one day, then moving along to 
another station and taking two or three more jobs. If the job 
is big enough to take several days, we unload all the material 
for it and then go along with the work. That minimizes car de- 
tention and also reduces the cost of handling the material. 

Our requisitions are made up with a copy for each inter- 
ested party, but sometimes material is shipped from the mer- 
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chant or manufacturer without any notice to anyone. Occasion- 
ally the first we hear of it is a message from the car accountant 
that car so and so has been at such a station perhaps a week, 
and wanting to know when we are going to unload it. Then of 
course we get busy immediately and unload it, but the delay 
there is caused by the failure of the manufacturer to notify our 
people of the^ shipment of the material. We are watching the 
car situation very closely. Everybody from the president down 
is after us. Of course I keep after the general foremen and 
they keep after the division foremen. Hardly a week goes by 
but we send them a circular letter calling attention to the prompt 
release of cars. We have had very little delay where we have 
known of the shipment. 

A. S. Markley: — How do you distribute the timber? 

R. H. Reid : — Ordinarily by local freight. We use very few 
work trains. I have not ordered a work train this year for dis- 
tributing material. In former years we did use work trains 
in some places where we would have a heavy load, and where 
the regular service was infrequent, but the regular service is bet- 
ter now, and better adapted to our needs, and our people are much 
more stringent in the matter of furnishing a work train, especial- 
ly on Sunday. Since the war is on it is almost impossible to get 
a work train, and unless there is a very good reason for it, we 
have been told pretty positively not to order one. Work is 
either done with the regular equipment, or, in some cases, with 
the help of the road master's work train. Where they have a 
train they are generally very accommodating and will allow us 
the use of it. 

A. S. Markley: — Then the timber is scattered all along the 
route, and when the section men come to it they have to pile 
it up, because if it Hes on the ground it will spoil; you would 
in some cases have those men working all night. 

R. H. Reid :^-We very seldom find it necessary to keep the 
men out over night. They go through on the local train, un- 
load the material at or near the jobs, and pile it up in as good 
shape as they can to protect it, but we do not keep them work- 
ing on that until they are unable to get back to the boarding 
cars at night. If we find it necessary to have men out over 
night, we select those who live at a point near the work who can 
go home during the evening, so as not to cause extra expense for 
them. 



HOUSING AND FEEDING BRIDGE AND BUILDING 
MAINTENANCE OF WAY CREWS 

By F. E. Weise 

Chief Clerk, Engineering Department; Chicago, Milwaukee & St. Paul, 

Chicago, 111. 

We are told that labor is scarce, that it is hard to secure and that 
it is still harder to hold. This is reiterated so frequently that we 
cannot lose sight of it. Under such conditions workmen are inclined to 
be uneasy and there is a tendency on their part to make frequent 
changes. Anything that will serve to make men more contented with 
their jobs will do much to help eliminate the waste that is the sure 
result of constant changing, because the breaking in of new men is an 
expensive process, and it is difficult to say just what it amounts to in 
dollars and cents. Present conditions emphasize the fact that it is not 
only necessary to pay high wages in order to keep up the working 
force, but working conditions must be improved and everything pos- 
sible must be done to keep the workmen in efficient working condition. 

The railroads more than any other class of employers are obliged 
to cope with most varied working conditions and situations, each one 
with problems that are peculiarly its own. Even on the same railroad con- 
ditions vary greatly. The climate may be dry or moist, warm or cold; 
one line runs through the desert, another through fertile country; one 
is in the mountains, the other crosses the prairies; and these situations 
are subjected to the changes of the seasons. It is seen at a glance that 
the subject of caring for the workmen needs careful study. 

One of the hardest places in which to hold men steadily is in rail- 
road maintenance or construction work, and of the many things that 
have an influence on the conduct of the men there is none more potent 
than the way in which they are housed and fed. In order to do effective 
work, and render efficient service, a man must be in good health, and 
the primary object of the camp should be to keep him physically and 
mentally fit for his work. Good, wholesome, properly cooked and well 
served food; comfortable, clean and well ventilated sleeping quarters; 
provisions made for bathing and recreation will accomplish this and se- 
cure the' good will of the men. Good will brings about cooperation, and 
will be reflected in the amount and quality of the work accomplished. The 
supervisor in charge of the work, the engineering and office force and 
the foremen should at all times maintain pleasant relations with the 
men working under them, without encouraging undue familiarity. Dis- 
cipline must be maintained and it can be done in a manner that will 
claim respect and win regard. Whether a camp is good, bad or in- 
different has so large an effect on the working qualities of the men, 
that it demands special consideration. Men who are properly fed and 
housed and who receive considerate treatment will render more effect- 
ive service, and perform a greater amount of work than men who are 
dissatisfied and discontented. The general contractor has paid more 
attention to this question than the railroads and much may be learned 
from his experience. 

While s^ll of the factors making up a camp and its life are impor< 
tant, the one to receive first consideration is the housing of the men, 
which may be divided into three classes. 
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(a) The work of some crews extends over so large a territory 
that it is necessary to house the men in cars in order that they may 
be transported from station to station as the work requires. 

(b) The work of other crews is confined to a more limited terri- 
tory that can be readily covered by travelling on trains or motor cars 
and for such forces permanent quarters may be established. 

(c) The third class consists of crews organized for some special 
large jobs, and for whom temporary camps are built. 

In all classes the same results- are aimed at, namely, to keep the men 
as nearly 100 per cent efficient as possible and to make them contented 
in order to minimize the desire for change of location. 

Portable Camps 

Let us first consider the housing of men in cars. It has been quite 
a common practice in the past to house crews in old cars unfit for com- 
mercial service and especially was this done for extra gangs in which 
a complete camp on wheels was established. This practice is gradually 
becoming obsolete because equipment is too valuable to be tied up in 
this manner and cars are only being used for crews that must be 
moved frequently. Where possible it will be found to pay to fit up cars 
for the purpose of housing men. 

There are many layouts showing arrangements of "kftchen, dining 
room and bunks. It is something like building a house; every man 
has his own ideas and one plan may be just as convenient as another. 
Mr. J. W. Powers, supervisor, New York Central Lines, submits plans 
for a mess car, bunk car and combination car that are good and in 
another cut are shown three suggested arrangements for combination 
cars. When it can be arranged for, cars specially designed and built 
for housing crews will give more satisfactory service. Steel bunks 
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should be provided for sanitary reasons and each man should have a 
separate locker. Cleanliness must be the order of the day and every 
man in the crew must do his bit in that direction. Toilet facilities 
should be provided. A number of so-called waterless or chemical clos- 
ets have been placed on the market and have proven both practical and 
reasonable in price. A careful study of the different kinds will be 
found worth while. The problem of feeding the men is similar whether 
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the kitchen is in a car, a tent or a permanent building and will be dis- 
cussed farther on. Every kitchen car should be provided with a re- 
frigerator or ice box and it should be so placed that it is accessible to 
daily inspection. It should frequently be given a thorough cleaning 
and drip pans scalded. 

When men can be located at one point and cover their territory 
by trains or motor cars, it is possible to provide them with permanent 
and comfortable buildings. Such buildings are mostly of frame construc- 
tion and may be as varied in size and arrangement as the requirements 
demand. Some railroads have built them of concrete, others construct 
a framework, covered with wire mesh and plaster, making practically 
a concrete building. Again old car bodies are used either singly or in 
pairs with a roofed space between. The Chicago & Northwestern has 
a plan for a portable building which can be taken apart readily and 
shipped to another location if desired, thus making it applicable to 
either temporary or permanent locations'. The buildmg which is illus- 
trated herewith is 8 ft. by 16 ft. over all with a shed roof 7j4 ft high on 
one side and 8}^ ft. on the other. The sides, ends, floor and roof are of 
separate pieces for convenience in handling, transporting, erecting or 
taking down. A portable building of this size has many advantages aside 
from those just given. It can be located any place whether the ac- 
cessible space is large or small, and it can be disinfected when taken 
down by treating it with a solution applied with a brush. The build- 
ings can be taken down and loaded on cars at a cost not to exceed $5 
each, and can be unloaded and erected at another location for a like 
amount. (See illustration on P. 141.) 

In hot and dry climates it is commonly the practice to use what is 
known as a Panama roof. A building is first roofed in the regular way 
using prepared roofing or any form or construction that will be water 
tight. Studding is then fastened to this roof and a false roof of boards 
which need not be water tight is then put on, leaving an air space of 
six or eight inches between the roofs. This form of construction is a 
very effective protection from the sun's rays. 

Temporary Construction Camp 

Let us next take up the study of the camp of temporary construc- 
tion for construction work. When it has been decided that a camp is 
to be established, the site of the work should be examined carefully, and 
the location of the camp determined upon by considering the conditions 
that will make it habitable. Location, water supply, drainage and sanita- 
tion should be given careful study. 

If located on the railway company's right of way, the space may be 
limited and the buildings will have to be placed in a row. If so, the 
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office building should always be between the dining and the sleeping 
quarters. In some cases sufficient unused land is available so as to 
allow a more compact arrangement, and in others the physical condi- 
tions will, in large measure, control the layout. Camp buildings should 
be located on high ground whenever practicable so that the natural 
drainage is away from the buildings and insures rapid drying qyt after 
rains. The arrangement of the buildings, and the plan of the buildings 
themselves will depend somewhat on the location, the material that is 
available for their construction and the season of the year during which 
the camp is to be in use. If the camp is to be in operation during the 
winter as well as the summer, the buildings must be of a more sub- 
stantial type that will withstand stormy weather and keep out the cold. 
A camp which is to be used only a few months in the summer time 
may be of a very temporary form of construction. Most large pieces of 
work requiring construction camps are apt to extend over a period of 
a year or more, and while the buildings are styled temporary buildings, 
they must be substantially built. 



n 



r 






<g 



L 

J, 



CT 






i^ 



Dining room 

r,g.t 



•100' 



Dining rocm^ 



m 



4 



rlg^ 







Ice house 



omc&i 

"rnr i 



•*• -scores. 



All camp buildings should be built high enough above the ground 
to enable a man to clean up underneath. The space under the building 
is then easily inspected and no old clothes or rubbish should be allowed 
to accumulate. In the autumn this space should be enclosed as a pro- 
tection against cold. The buildings should be equipped with stoves or 
other heating apparatus, not only for the warmth of the occupants, but 
to dry the rooms out in damp weather. 



OfHce Building 

The office building should be of construction similar to the other 
camp buildings, and large enough to provide for an office for the trans- 
action of business and the performance of the necessary clerical work 
and drafting, and a storeroom for the camp supplies and the commis- 
sary. Sleeping quarters for the engineer and office force should also 
be provided, either in the same building, or in a lean-to communicating 
with it. 

The illustration shows two arrangements that have been used sat- 
isfactorily, and also suggests the location of the various camp buildings. 
In both cases it is to be noted that the office building is so located that 
the kitchen and dining room are easily supervised and thus promiscuous 
feeding can be guarded against. 
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Bunk Houso, Chicago, Milwaukee & St. Paul Ry. 

Dining Room and Kitchen 

For the average camp, the dining room and kitchen should be in one 
building and separated by a partition. In the dining room end sufficient 
tables should be provided so that the entire force may be served at one 
time. When the camp is not too large, the building should be long and nar- 
row, the dining room being at one end and the kitchen at the other 
with entrances at each end and a communicating door between the 
kitchen and dining room. The dining room should be wide enough to 
provide for two long tables at the sides with an ample aisle between, 
which will permit waiters to pass back and forth freely. This form of 
building can be loaded on a flat car and transported from one location 
to another. For larger camps it may be better to construct the build- 
ing in the shape of a " T," in which the dining room is one large room 
and the kitchen an annex at the center of one side. 
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Another good plan constats of three adjoining buildings placed in 
the form of a letter " U," and provides for two separate dining rooms 
with a common kitchen. This plan is desirable where the force is apt 
to fluctuate. When the force is small, one dining room may be closed, 
and as the work nears completion, one building may be removed with- 
out interfering with the camp routine. 

Whatever the arrangement decided upon, provide liberally for win- 
dows, in order that in cold weather, the dining room will be well lighted 
and in hot weather (he windows can be thrown open. Nothing is more 
conducive to cleanliness than plenty of light, and it is the common ex- 
perience that rubbish will accumulate in dark places. Screens for win- 
dows and doors are an absolute necessity, and a constant effort must be 
made to eliminate flies, ants, roaches and other pests. Frequent scrub- 
bing with a liberal use of hot water and soap will be of great help, and 
a good rule is to scrub the kitchen every day and the dinmg room twice 
a week. The dining room and kitchen floors should be swept after 
every meal. 

It is usual to provide long tables about 30 in. wide with long benches 
at each side. Sometimes smaller tables are provided, seating four to 
six meo each,- but it is found that this plan requires more waiters and 
that the men cannot be served as quickly. It will be found more satis- 
factory to the men to eat at the same table with those they work with 
and, therefore, each man is assigned to a definite place by the clerk 
in charge of the camp. The tables should be strongly built and the top 
at least made of surfaced lumber in order that it may be kept clean. 
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Kitchen Utensils, Dishes, Etc 

Considerable thought should be given to the selection of this part of 
the' outfit. The kitchen utensils should be chosen for their utility. They 
are in constant use and must be strong and durable. Without being un- 
necessarily extravagant, select ware that can most easily be kept clean. 
A little expenditure on quality is a good investment here, because the 
cook and his helpers will take pride in keeping good equipment in good 
condition. 

The dishes in the dining room should be of a good grade of heavy 
china or crockery. Tin or enameled dishes have found favor in the 
past because of their overrated quality of unbreakableness, but this is 
more than offset by their disadvantages. Tin dishes are hard to keep 
clean, or at any rate clean looking. Steel knives rubbing on tin or 
enamel produce a disagreeable and irritating noise, and also are apt 
to chip off the enamel. They allow the food to get cold too quickly. 

Not only can crockery be kept clean more easily, but it adds more 
to the meal than at first thought seems possible. An office man may 
find it a little difficult to appreciate this. Should he go on a hunting or 
fishing trip for a few days, he rather enjoys having his meals served in 
tin dishes. As a matter of fact, it is the novelty of the change that 
he enjoys. Unaccustomed activities, together with unlimited fresh air, 
make him so ravenously hungry that he takes no account of the service. 
How long would the novelty last? The man in the construction camp 
is in a different position. Camp life is his daily existence, and there is 
a natural craving for better things. The same food will be twice as 
appetizing if served on crockery than if served on tin or enamel, and 
it makes the man feel that he is considered somebody. Actual expe- 
rience shows that the breakage of crockery is not large and that its ex- 
pense is not much greater than other ware. The following list will 
serve as a guide in preparing for the first requirements of a camp of 
about 50 men: 



Kitchen Utensils 



1 Range for Coal 28"x54" 

2 Griddle Irons 16"x24" 
6 Galvanized Pails — 12 qts. 
2 Washboards 

Stock Pots— 10 Gal. 

Sauce Pans — 6% qt. 

Dish Pans— 30 qt. 

Frying Pans— 12" 

Skimmer 

Flesh Forks 

Funnels 
12 Pie Tins— 9" 
12 Coffee Pots 
1 Flour Scoop 

Pot Chain 

Nutmeg Grater 

Rolling Pins 
Pastry Brush 

Can Openers 



2 
6 

4 
4 
1 
2 
2 



1 
1 
2 
1 
3 



1 Coffee Strainer 

2 Butcher Knives 
6 Paring Knives 
1 Cleaver 

1 Ice Pick 
6 Scrub Brushes 
12 Dish Towels 

Waiter's Aprons 

Alarm Clock 

Roasting Pans 22"x22" 

Cake Turners 

Galvanized Tubs 

Stock Pot— 5 Gal. 

Boiler— 20" 
6 Colanders 
6 Pudding Pans 

Soup Ladles 

Basting Spoons— 18" 



12 
1 
2 
2 
2 
1 
1 



4 
2 



6 Water Dippers — 1 qt. 

1 Measure — 1 Gal. 

6 Bread Pans— ll"x7" 

2 Potato Mashers 
1 Flour Shaker 

1 Grater 
1 Egg Whip 

1 Cutting Board— 18"x24" 
1 Meat Chopper 
12 Tin Cups 

1 Scale with scoop 

2 Bread Knives 
1 Butcher's Steel 
1 Meat Saw 

1 Ice Tongs 

6 Wash Basins 
24 Roller Towels 

2 Mirrors— 0"xl2" 



Dining Room 

Crockery 



flO Coffee Cups 
00 Dinner Plates 
« Platters— 11%" 
60 Soup Bowls 



12 Butter Dishes 
6 Water Pitchers 

60 Saucers 
6 Platters— 13" 



36 Vegetable Dishes 
12 Sugar Bowls 
6 Milk Pitchers 
60 Sauce Dishes 
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a Vinegar Cruets 
6 Salt Shakers 



Glassware 

60 crater Tumblers 
6 Syrup Jugs 



6 Pepper Shakers 



60 Knives 



Cutlery 

60 Tablespoons 
60 Teaspoons 



60 Forks 



Kitchen 

Whether the kitchen is part of the same building or not, it should 
communicate directly with the dining room, but be separated from it by 
a partition and a screen door. There should be a door opposite the din- 
ing room through which supplies and fuel are received and refuse taken 
out. It should also be provided with plenty of windows and a ven- 
tilator in order that the heat and odors from the range may be kept 
from the dining room. In the summer time the windows and doors 
should be screened. The kitchen should be equipped with a range, serv- 
ing table, sink for washing dishes, cupboard, shelving and a^pantry. The 
pantry is used to store such supplies as are required from day to day, 
but not in any large quantity. The large stock of supplies should at all 
times be kept in the storeroom that connects with the office, and the 
cook will draw therefrom what is needed from day to day. 

The cook and his helpers should have sleeping quarters either in 
the main building or adjoining the dining room, but if in the same 
building, they should be completely partitioned ofiF from the dining room, 
and the door be kept closed. 

A refrigerator should be provided, and it will be best to have this 
a separate building located conveniently to the kitchen. This can easily 
be constructed from matched lumber. The one shown in the illustra- 
tion is inexpensive and easily built. 

For a camp lasting several seasons, a cellar, roofed over and cov- 
ered with earth, will provide an excellent place for keeping potatoes, 
beets, turnips and other vegetables. 

The force required for a camp of about 150 men will consist of a 
cook, three flunkies and a commissary clerk. Larger camps will require 
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additional help in proportion. Much depends upon the cook in the con- 
duct of the camp, not only in providing satisfactory meals, but also in 
keeping the expenses within proper limits. In small camps and where the 
cook is found to be thoroughly reliable, it may be found practical to 
furnish him supplies from day to day without keeping a daily record, but 
in the larger camps, it is necessary to require him to make requisitions 
for such supplies as he needs to equip the pantry from day to day. 
These orders are filled by the commissary clerk, who enters the prices 
opposite each item, thereby keeping in touch with the daily expense of 
the camp. The commissary clerk is to keep records of all supplies re- 
ceived from day to day, and of all supplies turned over to the cook each 
day, and on the morning of the first day of the month he is to make ^n 
inventory of all supplies on hand. At the time the inventory is taken, 
he will make up a statement showing the cost of the supplies used 
for meals, and all other expenses in connection with the camp, such as 
oil, fuel, wages, etc. He will keep a record of the number of meals 
served each day^ and at the end of the month will make up a complete 
statement showmg the expense of the camp for the current month, the 
number of meals served, and the average cost per meal, and also the 
same information for the entire period since the opening of the camp. 
Blank forms are submitted which are all very simple and need no further 
elaboration. 

The store room and refrigerator should at all times be stocked 
with a liberal supply of food, but well kept under control for fear of en- 
couraging extravagance or waste on the part of the cook and his 
helpers. Arrangements should be made for securing fresh meats at 
stated intervals and fresh vegetables, butter, eggs and milk can usually 
be provided for locally. Local purchases must be paid for in cash from 
day to day and a working fund will be required to take care of them. 
The cook will perhaps prefer to use canned goods almost entirely be- 
cause of the ease with which they can be prepared for the table, but 
it is more economical and better for the men to use fresh vegetables 
when in season. 

The bill of fare will need quite a little study and consideration. 
While it is planned to give each man a sufficient amount of good, plain 
and substantial food, properly cooked, at each meal, care should be 
taken not to serve the same thing every day, but to provide the va- 
riety necessary to everyone. Many of the complaints made of the food 
may be traced directly to a lack of variety and not to the quality of 
the food or the way in which it was prepared. It will be found that 
most men crave pies, puddings and pastry, and it will be found neces- 
sary to use discretion in the matter. A little extra attention to these 
matters on Sundays and holidays will go a long way toward keeping 
up a good feeling in the camp. 

It is quite generally the custom to provide free meals for the 
engineer in charge, tfie commissary clierk, the cook, the flunkies and 
the camp help, but the practice should not extend beyond that. All 
others should either pay for their meals in cash or sign orders for de- 
ductions from the payrolls. The boarding of transients should be dis- 
couraged, but when this is necessary, they should pay a higher price 
per meal than the regular force in order that they may share in the 
supervision expense which is not covered in the prices charged the 
workmen. 

Meals should be served at regular hours and promptly, and it 
should be the aim at all times to give the best possible service that 
conditions will permit. Special attention should at all times be given 
to cleanliness. Waiters must be instructed to put on clean aprons 
before each meal. After the meal is finished, the dishes are collected 
and taken to the sink where they are thoroughly washed with hot water 
and soap. Many of the minor ailments of men in a camp may be traced 
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directly to the improper washing of dishes. The floors of the dining 
room and kitchen must be swept after each meal. The tables are to 
be scrubbed with soap and hot water after each meal, the dining room 
twice each week and the kitchen floor every day. After the dishes are 
washed, they are put in place on the tables ready for the next meal, and 
the whole covered with suitable cloths. Dish cloths and towels are to 
be thoroughly washed in boiling water after each meal and then dried. 

Garbage 

Garbage should not be allowed to accumulate. A barrel having a 
tight fitting cover should be provided, and in this all of the garbage 
is collected. Once a day this barrel should be taken to a considerable 
distance from the camp and the contents buried, or better still, burned. 
A garbage incinerator can be constructed easily and cheaply, and it is 
by far the more desirable plan. 

Water Supply 

If a well of good drinking water can be secured, it will be found 
a wonderful asset to the camp. The well should be located not nearer 
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CHICAGO.IIILWAUXBB & ST. PAUL RAILWAY COMPANY 
Bnginearlng Department 

R^B PORT 0> CAMP 



At- 



>for month ending- 



.19- 



Date camp was opened 
191 



Previous 
Report 



Current 
Month 



Total to 
Date 



Cost of Kitchen & Dining 
Room Utensils & Equipment 



Cost of Camp Lahor in Kitohen, 
Dining Room & Bunk Houses 



Provisions and Supplies 



Total 



Number of free meals furnished 



- 
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than 100 ft. from any camp building, and preferably more, and if pos- 
sible on a rise of ground. It should be curbed at least one foot above 
the ground level, and the surrounding space filled in with earth to slope 
away from the well. It should be properly covered and protected so 
that nothing may be thrown into it that will pollute the water. It goes 
without saying that outhouses and the disposal of garbage should be 
kept at a safe distance, not less than 200 ft. away. 

Sometimes a good spring is located in the near vicinity and the 
water can be piped to the camp. Should the camp be so located that 
water from a river or lake must be used, the problem becomes more 
serious, and extraordinary precautions must be taken to keep the water 
from being polluted. Water taken from a lake or river must usually be 
boiled before it is used for drinking. 



Commissary Store 

It is sometimes necessary that a commissary store be run in con- 
nection with the camp, especially when the camp is located at some dis- 
tance from a town. This commissary store is to be in charge of the 
commissary clerk, and should carry in stock such goods as are most 
frequently called for and used by the men, such as overalls, shirts, socks, 
blankets, heavy shoes, overshoes, and standard brands of tobacco. This 
list may be extended as warranted in the judgment of the engineer, but 
in no case should it include liquor of any kind. 

When a camp and commissary store are run by the railway com- 
pany, it is not for the purpose of making a profit, but care should be 
used to see that it is not run at a loss. For that reason careful account- 
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ing is necessary, and precautions should be taken to prevent petty 
thievery or grafting. 

A commissary should rfot be run in competition with a local store. 
In the first place, the conduct of a commissary is an added care that 
ought to be avoided if possible, and in the second place, it is the desire 
of the railroad company to encourage business along its lines. 

The commissary store should be run on a strictly cash basis. 

Accounting 

All accounting in connection with the camp and the commissary 
store should be as simple as possible, but separate books should be 
kept for each in order that any profit and loss may be allocated to the 
right source. Two books for each will suffice, one a combined daybook 
and journal in which all transactions are recorded, and which at the end 
of the month will show the total debits and credits, and the other a 
cash book which records the cash transactions only, and should be bal- 
anced each night with the amount of cash on hand. In the daybook- 
journal for the camp, the debit entries consist of kitchen utensils and 
supplies, fuel, oil, food supplies, and wages of camp employes. This 
account begins each month with the inventory of supplies on hand. 
On the credit side will be entered the board of the men, receipts for 
supplies sold and the inventory of supplies in the store room at the end 
of the month. The difference between the totals of the debit and credit 
entries will show whether the camp is being run at a profit or a loss. 

Price of Board 

It is quite customary, in determining the price to be charged for 
board and lodging, to charge the employe what he would have to pay 
ordinarily in nearby towns and then furnish as good board as possible 
vv^ith a view to having the camp pay for itself. The cost of the meals 
furnished to those employes needed to operate the camp is considered 
a part of the camp expense. Should there be any employes on the work 
whose expenses are paid by the Railway Company, the cost of the 
meals should be charged to the work and the camp given credit. At 
the beginning of the work the force may be comparatively small, and 
at the close of the work it will gradually diminish, making two periods 
during which the camp will not pay for itself. It should, therefore, be 
planned that when the force is at its maximum, the camp should make 
some profit in order that, when the work is closed, the accounts will 
about balance. In order to do this the affairs of the camp will have 
to be planned and watched carefully. 

It will be found more satisfactory to use a rate per week than a rate 
per meal. In the former case the matter of lost meals need not be 
watched, and there are apt to be fewer misunderstandings. It will also 
insure a more regular attendance at the camp meals on Sundays and 
holidays. If a rate per meal is decided upon, some form of meal ticket 
will have to be provided, which is punched as the men enter the dining 
room. 

As a general experience a camp of 25 men or less will not pay ex- 
penses; a camp of from 50 to 75 men can be made to come out about 
even, and a larger camp will show a slight profit. This bears out the 
previous statement. 
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Bunk Houses 

The construction of the bunk house will depend upon the locality 
and the season during which it is to be used. If in use during the 
winter, it must be built quite substantially so as to withstand storms 
and cold. If the bunk house is to be used only for a few months during 
the summer or in very warm climates, it may be of very light construc- 
tion, but it should always be so built that it will keep out the rain. It 
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Fig. I. Bunk House for 16 Men. 
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Fig.4. Bath House. 



should be built high enough above the ground to enable a man to get 
under it, and a positive rule should be made that the space underneath be 
kept clean and that no accumulation of rubbish or old clothes will be 
allowed. 

Bunk houses or sleeping quarters shpuld not be made too large. 
It is much better to have a number of smaller houses than to endeavor 
to make one building large enough to provide for the entire force. There 
are apt to be disturbing factors during the night, such as someone, being 
taken sick or other unusual occurrences, which will disturb the entire 
camp if all the men are housed in one building. For the common labor, 
it has been found desirable to have houses that will accommodate from 
30 to 40 men each, although some would limit the number to 24. For the 
housing of sub-foremen, carpenters and other high grade labor, houses 
accommodating from 12 to 16 men are preferable. 

Bunk houses, built rather long and narrow with bunks on either 
side and a central aisle, appear to be the most satisfactory and have 
the added advantage that they can be loaded on cars and transported 
to other jobs. Old car bodies, when available, may also be used. 
Sketches submitted show various arrangements. In very large camps 
it is at times decided to build houses that will accommodate more than 
40 men, but because of their size, they are more costly. 

It is quite customary to build bunks of wood as shown in the 
drawing, but great improvements have been made in the last few years 
in the manufacture of steel bunks, and they are being installed in many 
camps because of their greater comfort, and the ease with which they 
are kept clean and sanitary. 

There is one item which at first thought may seem an extravagance, 
but which will do much to hold the men and that is the installation of in- 
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dividual lockers. Metal lockers may be deemed too expensive but they 
are more sanitary. They should be in good condition when the camp is 
taken down and can be used elsewhere. Wooden lockers with doors having 
an opening of wire mesh can be easily and cheapV constructed. They 
should bei built in two tiers, two feet square and four feet high, large 
enough to hold a suit case. Good locks with individual keys should be 
furnished. Each*tiitin is given a key attached to a metal tag bearing 
the same number as the locker. The key is charged up to him and he is 
obliged to turn it in when he leaves before receiving his pay. Lost keys 
are charged to the men and deducted from their pay. 

In spite of the utmost precaution there is likely to be trouble from 
vermin. Men are likely to carry them from other camps in their cloth- 
ing or in other ways. A rule should, therefore, be made that once a 
month each bunk house is fum'gated. After the men have left for work 
in the morning, the bedding is all taken out, the mattresses turned up, 
doors, windows and ventilators closed, and sulphur candles burned. 
Use twice the dose that is recommended by the manufacturer, because 
bunk houses cannot be sealed as tightly as rooms in a house. After 
fumigation the bunk house should be thoroughly aired before it is 
occupied again. 

Camp Man 

The sleep'ng quarters are kept clean and in order by a camp man, 
whose duties are to sweep, carry coal and keep the bunks in order. 
Bunk houses, except in very warm climates, or when used for only a 
short period during summer months, should always be provided wiih 
stoves. Railway caboose stoves are well adapted to that purpose. In 
cold weather men must have a place to warm up, and in wet weather 
there is always clothing to be dried out. Sleeping quarters should not 
be allowed to become damp and musty. 

A water barrel should be provided at each end of each camp build- 
ing for use in case of fire. In the winter time the water should be 
heavily salted or saturated with some anti-freezing mixture. It should 
be the camp man's duty to examine each barrel every day, and see that 
it is filled and ready for use. A pail with a rounded bottom, marked " to 
be use only in case of fire," should be provided for each barrel. 

Night Watchman 

A camp n'ght watchman on duty all night is also a necessity. It 
should be his duty to see that the lights are put out at the proper tinie 
(nine o'clock is a good hour to set), to keep up the fires in winter, and 
to see that late comers, or those who are inclined to be up late, do not 
disturb the remainder of the camp. Men will sleep and rest better if 
they know there is someone on guard to see that they are not disturbed 
or robbed, and a good night's sleep means better work the next day. 
The watchman is also there for prompt action in case of sickness, fire 
or other emergency. It is also his duty to wake the men at the proper 
time each morning, first the cooks and flunkies, in order that breakfast 
may be started on time, and then the men, to get them up in time for 
breakfast and thus start the day right. 

Lighting 

When it can be had, electricity is the ideal method of lighting a 
camp, and it can frequently be supplied without undue cost. The camp 
may be near a town having a power plant, or near some power line 
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from which current may be obtained. The electric light will do much 
to insure cleanliness; a temporary installation is not expensive, and 
it will also materially reduce the fire hazard. On a large piece of work 
of long duration where power machinery is used, it will pay to install a 
lighting plant, and especially where the electric current can also be 
put to other uses. 

Where ordinary lamps must be used, they should be kept clean 
and in good order at all times, and their placing should be so safe- 
guarded that they are not liable to be overturned wfien being lighted, 
or knocked over when men are passing back and forth. Bracket lamps 
fastened to the wall as high as possible and equipped with metal pro- 
tectors may be used. In many places lanterns will furnish ample light 
and are safer. 



Ventilation 

All camp buildings should be provided with sufficient means for 
ventilation, even though built in the most temporary manner. This re- 
fers particularly to the sleeping quarters. Sufficient fresh air without 
unnecessary exposure to cold and storms will do much to keep the work- 
ing force in good condition. Should the dining room become too hot 
and stuffy during meal time the men will complain, and the matter can 
he easily remedied, but at night men are apt to sleep in poorly venti- 
lated bunk houses without realizing why they do not feel rested and re- 
freshed in the morning. It shouM be "made the particular business of 
some one man in each bunk house to see that there is sufficient circu- 
lation of air before he retires. All windows should be in condition to 
open and close readily, and the roof should be provided with venti- 
lators. Proper means of ventilation can be installed easily and inex- 
pensively. 

Outhouses 

Outhouses sufficiently ample for the needs of the camp must be 
provided, be made as convenient as possible, and located at a safe dis- 
tance (not less than 200 ft.) from any camp building, where the natural 
drainage of the ground is away from the camp. The usual procedure 
is to dig one or more sumps, as may be deemed necessary, and erect 
suitable outbuildings over them. Such buildings should be kept as dark 
as possible by painting them some dark color and locating them in a 
group of trees, because flies shun dark places. They should also be 
screened. Keep them as clean as possible by sweeping them once a day 
and scrubbing them twice a week. Provide receptacles for paper. 
Cleanliness and neatness should not only be encouraged but insisted 
upon. The excavation for a sump should be quite deep. Once a week 
the outbuilding should be moved to one side and a layer of chloride of 
lime and six inches of earth placed over the excrement. When the fill- 
ing nears the surface of the ground the excavation should be entirely 
filled and a new sump dug in another location. Chemical or waterless 
toilets may be necessary in some localities. 

It is a common experience that it is comparatively easy to get men to 
comply with rules for sanitation in camps established for long periods but 
that they are careless in the small camps established for only a few 
weeks; therefore strict and definite rules must be laid down and their 
compliance insisted "upon as part of the condition of employment. If the 
camp is fortunate enough to have a liberal supply of running water so 
that sanitary closets and a cesspool may be built, these should by all 
means be provided. 
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Physicians, First Aid and Medicines 

When a very large number of men are engaged on one piece of 
work, or where hazardous operations, such as pneumatic caisson work, 
are involved, a resident physician should be employed, whose duty it 
is to see that the men are cared for, not only in cases of injuries, but 
also in sickness of any k'nd. Prompt attention to minor troubles will 
usually prevent serious illness. He should also be responsible for the 
sanitary condition .of the camp. A building should be furnished for 
his use as an office and a hospital. If this work will not warrant the 
employment of a resident physic'an, arrangements may be made with 
some local doctor to make periodical visits for general service, and to 
respond to emergency calls. 

When a resident physician is not employed the camp should be 
provided with medicines and surgical supplies sufficient to render first 
aid to the sick or injured. Such supplies should not only consist of 
bandages, antiseptics, restoratives, etc., for use in case of shock or in- 
jury, but also of simple remedies to relieve the troubles to which men 
around a camp are liable, such as colic, cramps, diarrhoea, colds, etc. 

It seems almost unnecessary to say that such supplies must be used 
in an intelligent manner, and yet we not infrequently read of cases where 
a wrong application has done more harm than good. The man in charge 
of the camp should be thoroughly familiar with the use of the supplies, 
and he should see to it that others are also instructed in order that at 
all times there will be one or more men at the camp who can respond 
to an emergency. Printed instructions should be posted within the 
chest or cabinet containing the supplies, and someone should be as- 
signed to the duty of keeping the supplies ready for use and to see that 
renewals are made before the supply of any article becomes exhausted. 
It is also suggested that a copy of the American Red Cross First Aid 
Textbook be supplied with the medicine chest. 

It is also suggested that in addition to having printed rules, all the 
men in the camp be assembled occasionally and given talks on first aid, 
sanitation, and other things that affect the welfare of the camp. The 
railway company's chief surgeon should designate what is to be kept 
and outline instructions for its use. 

Following is a list showing the contents of a. medicine chest as sup- 
plied by the chief surgeon of the Chicago, Milwaukee & St. Paul for 
use in camps, and also the printed instructions that accompany it: 

Contents of a Full Standard Chest 

1. Quinine, 2 pr 25 envelopes 

2. Cough Tablets, 25 envelopes 

3. Diarrhoea Tablets, 25 envelopes- 

4. Headache or Pain Tablets, 25 envelopes 

5. Coryza Tablets, 25 envelopes 

6. Diuretic Tablets 25 envelopes 

7. Sore Throat (Tonsilitis) Tablets, 25 envelopes 

8. Sodium Salicylate Tablets, 25 envelopes 



10. Cathartic Tablets 25 envelopes 

11. Epsom Salts 50 envelopes 

12. Liniment. Solidified 24 

13. Porous Plasters, 18 

14. Tincture of Iodine (60 per cent), 2 4-oz. bottles 

15. Gauze 15 packages 

16. Absorbent Cotton, 6 4-oz. pkgs. 

17. Adhesive Plaster 6 spools 

18. Bandages, 2 and 3 in. wide, 12 each 

10. Vaseline, 2 jars 

20. Eye Drops, 6 bottles 

21. Toothache Medicine 1 bottle 

Medicine Chest Instructions 

All Wounds — The aim to protect rather than to treat. Do not wash wounds 
nor apply any foreign substance. Apply a few drops of tincture of iodine into 
the wound and apply a piece of gauze and, if necessary, cotton and bandage. Han- 
dle as little as possible. 
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Small Cuts — ^Apply a few drops of tincture of iodine and close with a narrow 
'strip of adliesive plaster placed across part of the cut and bandage. 

Burns and Scalds — ^Apply vaseline and a gauze bandage, and send to the 
doctor. 

Cnishingr Injuries Without Bleeding: — Apply tincture of iodine, gauze and 
cotton to the wound, bandage, and send to the doctor. 

Bleeding: — Apply tincture of iodine, gauze and cotton, and then bandage snug- 
ly. If bleeding is severe and spurting, apply a bandage about the limb nearer the 
body and tight enough to control the bleeding. Treat wound as directed and get 
the patient to the doctor within three hours. 

Fractures or Broken Bones — ^Apply cotton and two board splints, wider than 
limb, one on each side, and bandage snugly. If skin is broken treat with tincture 
of iodine as directed. Send to doctor as soon as practicable. 

Sprains, Bruises or LAmeness — ^Apply solid liniment with plenty of rubbing 
twice daily. 

Colds in Head — Give two cathartic tablets (No. 10) and. two or four coryza 
tablets (No. 5) at bedtime, or one every hour. 

Coughs and ** Colds on Chest" — Give one cough tablet -(No. 2) every two hours, 
as needed. 

Sore Throat— Allow one sore throat tablet (No. 7) to dissolve slowly in mouth 
every hour. 

Constipation and Biliousness — Give one cathartic tablet (No. 10) night and 
morning and if necessary a dose of salts (No. 11). 

Diarrhoea or Cramps — Give one cathartic tablet (No. 10), or Epsom salts (No. 
11), and follow with one diarrhoea tablet (No. 3) every hour for a few doses. 

Cinders in Byes — Do not use matches or other harsh material. If unable to 
remove with a folded piece of bandage, cover the eye with cotton, apply bandage 
and send to the doctor. 

Bye Inflammation — Drop eye drops in the eyes two to four times daily. 

Fever — Give two cathartic tablets (No. 10), and follow with one quinine tab- 
let (No. 1) every four hours as needed. If the fever continues, send to the doctor. 

Headache — Give one cathartic tablet (No. 10) and one headache tablet (No. 4). 

Neuralgia or Pain — Give one pain tablet (No. 4) every three hours if needed. 

Rheumatism and L.umbago'— Give one sodium salicylate tablet (No. 8) every 
three hours, if needed. 

Chronic Pain in Back — ^Use solid liniment (No. 12) with plenty of rubbing, 
or a porous plaster (No. 13). 

Scanty Urine — Give one diuretic tablet (No. 6) every three hours and plenty 
of water to drink. 

Toothache — Place a pledget of cotton saturated with toothache medicine in 
the cavity, or apply to the gums. 

Typhoid fever is one of the dangers of camp life that must be guard- 
ed against, for if it once gets started the situation is serious. The dan- 
ger from typhoid may be removed by the hypodermic injection of vac- 
cines. This precaution is being taken by the Government in its military 
and survey camps. The treatment is very simple and causes the men 
no discomfort other than possibly a slight grippy feeling that passes 
off in a day or two. 

A record should be kept and reports made of all injuries or cases 
of sickness even though the application of first aid seems at the time 
all that is necessary. Later developments are sometimes attributed to 
these minor injuries, rightly or otherwise, and a definite entry made at 
the time will do much to determine the justice of a claim. 

Steam Plants 

It is not uncommon on large pieces of work, especially those in- 
volving concrete, to use a steam plant for furnishing power, and when 
such is the case and it is planned for in advance, the camp may be sup- 
plied with hot water at a moderate expense. Refinements (if they may 
be called such) in outfitting a camp necessarily involve an initial expen- 
diture of material and labor, but many of them pay for themselves in 
a surprisingly short time, and they accomplish that very desirable fea- 
ture of keeping the men as nearly 100 per cent efficient as possible, and 
also satisfied with their jobs. If the job does not require a steam plant, 
it would still pay to install a heating boiler for the camp alone. A small, 
elevated tank is easily, installed, and this, in connection with the steam 
plant, will furnish the camp with many desirable features such as 

a. Buildings supplied with hot and cold water for washing and 
cleaning; 
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b. Buildings supplied with steam heat; 

c. Kitchen supplied with a liberal quantity of water for washing 
dishes and scrubbing; 

d. Bath house with showers; 

e. Laundry in which men may wash their own clothes. 

Bath Room and Laundry 

A few years ago a bath room and a laundry equipped with hot and 
cold running water would have been labeled an unnecessary luxury foi 
a construction camp, but they have been tried out and proven a paying 
investment. Nothing is more sure to increase a man's self-respect than 
to be clean and to know that, he is in a position to keep so. A man with 
a clean body and clean clothes has a personal interest in keeping his 
surroundings clean and he feels in a fit condition to do a good day's 
work. Men work with greater energy if they can look forward to a re- 
freshing shower bath at the end of a hard day's work. 

A convenient arrangement for a bath house is a building 10 ft by 18 
ft. having a door at one end and partitioned off at the other so as to 
provide two small rooms about 5 ft. by 6 ft. equipped with showers. 
The two small rooms have a good, substantial floor of wood with a 
slope sufficient to drain quickly. On the floor should be laid removable 
wooden racks or gratings on which the men stand. Every day the 
wooden racks are taken up and thoroughly cleaned and the floor 
scrubbed by the camp man. 

The showers consist of an 18-inch ring of f^-in. perforated pipe and 
a 1-in. steam pipe leading to the mixer. Taps or valves for both hot and 
cold water are within easy reach along the wall, so that each man may 
easily regulate the temperature of the water. A small bench or stool is 
also placed in each room. The large room for dressing is supplied 
with two radiators and two long benches. The building has a gable roof 
with a ventilator. 

A device in use in the British army may afford a suggestion in 
cases where the water supply is scanty and the drainage conditions are 
poor. It is known as a " Russian Bath " and consists of a well con- 
structed tarpaulin hut into which steam is led and distributed by a per- 
forated pipe running along the floor. A 15-lb. head raises the temper- 
ature to 100 deg. in a few minutes. The bathers undress and enter the 
hut, the moist heat causes profuse perspiration and the application of 
soap raises a good lather on their bodies. They then enter an adjoin- 
ing room roofed by a grating onto which a bucket of cold water is 
thrown, which causes a spray that quickly removes all traces of the 
lather. This device is quite efficient and it is readily seen that very little 
water is used and the drainage problem is easily solved. 

Laundry 

A building to be used as a laundry in which men may wash their 
clothes, will also be a good investment. It should be a separate build- 
ing similar to a tool or cement house, and supplied with hot and cold 
water, a half dozen tubs and a radiator in order that clothes may be 
dried indoors in winter. 

Smoking 

It is not necessary to make rules in regard to smoking, except that 
men should not smoke in their bunks because of the danger from fire, 
and that there should be no smoking in the bunk house after the lights 
are put out at 9:00 P. M. 
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Intoxicants and Gambling 

Intoxicating liquors should not be permitted around a camp in any 
form, and habitual drunkards should not be allowed on the work. Gam- 
bling should be strictly prohibited. 

Recreation 

Even though men are engaged in manual labor, they find rest in 
active sports such as boxing, wrestling, quoits, base ball, etc., and some 
provision for such can be made at little expense. For rainy days indoor 
games^ such as checkers, dominoes, etc., will help pass the time agree- 
ably, and books and papers are welcome at all times. At some camps 
musical instruments have either been provided or are owned by some 
of the men and do much to keep them entertained. 

Military Camps 

Much may be learned by noting what the U. S. Government is doing 
at its various cantonments and training camps in providing for the phys- 
ical welfare of the soldiers. Modern army hygiene has been brought 
to an exact science which has had its most rapid development and per- 
fection during the last twenty years. Should a soldier fall sick he is 
given the promptest and best of medical attention, and not only that, 
every possible precaution is taken to prevent the chance of develop- 
ment of disease or the spread of infection. 

The following appeared recently in one of our daily newspapers 
and shows how thoroughly the subject of camp sanitation is outlined 
and carried out: 

" Each large army area has not merely its regimental doctors and 
hospital surgeons and physicians, but a visiting sanitary inspector, with 
a staff of sanitary service men in each camp, who devote their entire 
time to inspecting and keeping up to the mark all the sanitary arrange- 
ments of the camps." 

" In most camps every particle of refuse, of night soil, of garbage 
that cannot be utilized, is not only collected every morning with the 
most scrupulous care and cleanliness, but completely destroyed by burn- 
ing, which ends at once all possibility of its ever getting into the water 
supply or fouling new camp sites or reappearing in any possible way 
to cause trouble in the future. All the manure from the horse lines, 
cavalry, artillery or transport, is either spread upon the land at once, 
often by the thrifty farmers of the neighborhood, or burned. This burn- 
ing process calls for a good deal of trouble and skill, but it has another 
tremendous advantage in camp hygiene — that it robs our most inti- 
mate enemy and pest, the fly, of most of his hope of existence by de- 
priving him of both pasturage and breeding grounds. This is supple- 
mented by a vigorous anti-fly campaign, with the result that a large 
proportion of our camps on the western front are comparatively free 
from the plague of flies. This means that two-thirds of the risks of 
diarrhea and dysentery are wiped out at one stroke and accounts for 
a really astonishing scarcity of both these typical camp diseases." 

It was the army doctors who discovered that typhoid was not 
alone the result of impure water, but that flies carry typhoid infection, 
that it may be contracted from eating contaminated food and that it 
may be spread by unwashed and unclean hands. The best safeguard 
against this is typhoid inoculation. Unclean hands are also liable to 
cause other troubles such as dysentery, cholera and other intestinal 
diseases. It is known that malaria is spread by one kind of mosquito 
and yellow fever by another. Swamps are being drained, ditches opened 
up, pools oiled and fish planted in waters where mosquitoes are apt to 
breed, and by these methods they are finally routed out. 

Water cannot be used for drinking purposes until it has been ana- 
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lyzed and found safe by the medical officer. Dipping drinking water 
from pails or other containers is forbidden and all containers must be 
tightly covered as a protection against dust and other infection. When 
it is found necessary to use water that is contaminated or doubtful it 
must first be sterilized, which is done with hypochloride of calcium. 

Kitchens and mess-halls are carefully screened and ceaseless war- 
fare is waged against the fly. Dishes and tableware must be protected 
from flies and dust. Dishes and cooking utensils must be cleaned with 
hot water and clean towels. Ice-boxes must be frequently inspected and 
cleaned. All food supplies are carefully inspected by sanitary officers 
and the irresponsible vendor of foods is not permitted in the camp. 
The following foods are forbidden altogether — canned milk and panned 
fish opened the day before, hashes of meats and potatoes prepared the 
day before, and green vegetables in localities where they are likely to 
be contaminated. 

The following personal requirements are insisted upon — bath at 
least twice a week; hands washed before each meal; teeth brushed 
once a day; underwear changed frequently; bedding and clothing sunned 
and tents aired daily; tents struck frequently to sun the sites. 

General 

It will be seen from the above that there are many factors entering 
into the management and operation of a camp. The physical features 
are in a large measure controlled and modified by the nature of the 
work and the camp, how long the job will last, the natural resources 
of the surrounding country as to food supply, the proximity of town 
or city, and many others. It will pay in all cases to provide the men 
with the best, within reason, that the circumstances will permit, with- 
out being extravagant or wasteful. Much will depend upon the attitude 
of the supervising force toward the workmen. Treat all of the men, 
whether skilled mechanics or common laborers, as men, let them know 
that you appreciate their labors, win their respect and regard, get them 
interested in the progress and success of the work, and you will have 
done a great deal toward holding your forces together. 

APPENDIX A 

PUBLIC HEALTH BBGULATIOXS 

The state commissioner of health of the State of Washington has prepared a 
set of rules and regulations governing sanitary conditions in Industrial campd 
in that State. While similar regulations have been adopted in other States, the 
Washington rules are printed below because of the general interest in this subject 
at the pre^sent time: 

Washinffton Rules and Begulations 

1. Hereafter contractors and all other persons who may establish an indus- 
trial camp or camps for thfe purpose of logging or any like industry or for the 
purpose of constructing any road, railroad or irrigation canal, or other work 
requiring the maintenance of camps for men engaged in such work, or any other 
temporary or permanent industrial camps of whatsoever nature, shall report to 
tlie state commissioner of health so as to maintain good sanitary conditions, and 
shall at all times keep such camp or camps in a sanitary condition satisfactory 
to the state commissioner of health. 

2. The health officer of each county shall report to the state commissioner of 
health on the location and sanitary condition of all industrial or construction 
camps within his jurisdiction in the month of June each year, and at such other 
times as the commissioner of health may require. 

3. All contractors and other persons responsible for the control and man- 
agement and construction of industrial camps must use all reasonable precau- 
tions to protect the men in their employ from disease, and to that end they 
shall comply with the following regulations adopted by the state board of health, 

4. The following are the instructions and recommendations relative to the 
proper sanitation of camps. The natural topography of the land where camps 
must of necessity be located renders it impossible to specify in detail complete 
plan's for temporary camps, but the management of camps will be held strictly 
responsible for failure or refusal to comply with the general intent and spirit of 
these regulations. 
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(a) Camps must be established upon dry, well-drained ground. 

(b) All natural sink holes or collections or pools of water must be drained 
and filled when the camp is first established. 

(c) The stable and kitchen must be separated by a distance as great as con- 
sistent with the natural topography of the land upon which the camp is located. 

(d) The toilets must be located convenient to the bunk houses, and as far 
removed from the kitchen and eating house as may be practicable. 

(e) The use of toilets provided for the men must be made obligatory, and 
instant discharge of any employee polluting the soil in the camp must be rigidly 
enforced. 

(f) In camps of 100 or over there must be one employee whose principal 
duty shall be to act as scavenger and garbage collector. 

(g) All manure from the barns must be collected and burned at least once 
in each week. Instead of burning, the manure may be used as fertilizer on fields 
not less than one-half mile from camp. 

(h) All toilets in the camp must be fly-proof. (The state board of health 
will furnish drawings of inexpensive fly- proof toilets upon request.) 

(i) The kitchen and eating house must be effectively screened against flies. 

(j) Garbage must be collected in tight cans and burned or buried daily. 
Garbage may be fed to pigs provided the pen is located not less than 100 ft. from 
the cook or eating house and kept in a sanitary condition. 

(k) Tin cans and other non-inflammable refuse must be collected daily and 
burned over every ten days or buried in a pit. 

(1) Food supplies must be carefully screened and thorough and . systematic 
scrubbing of kitchen, eating houses and bunk houses must be observed. 

(m) The supply of water for the camp must come from an absolutely un- 
contaminated source. 

(n) Care must be taken not to pollute the water supply of another camp or 
the water supply of any of the people of the State of Washington. 

(o) All sick from whatever cause should be isolated from the remainder of 
the crew immediately. 

(p) All persons engaged in the care of the premises and handling of the 
food, particularly cooks and helpers, should be carefully examined and par- 
ticular attention pai^ to the point as to whether or not they have suffered from 
typhoid fever within 'tecent years. 
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ALASKAN RAILWAY REGULATIONS 

Construction camps shall be located oh the best site obtainable, from the 
standpoint of water supply, drainage and sewage disposal, consistent with con- 
venience to work. 

Water Supply 

When the water supply is to be taken from a stream the point of intake shall 
be above the camp site, and a sanitary survey of such stream above such intake 
shall be made to ascertain if there be any source of pollution. If there be a 
source of pollution of such stream such fact, with all available data, must be re- 
ported at once to the sanitary officer of the division, by the district engineer, 
and a well dug to conform to the following regulations: 

No well may be located less than 100 ft. from any cesspool, toilet or stable, 
and must not be on ground receiving drainage from any such place. 

All wells supplied with pumps must be curbed up to a point one foot above 
the surface of the ground and tightly covered. 

All wells supplied with ropes and buckets must be curbed up to a point 30 
in. above the surface of the ground, and fitted with a good cover. 

All wells must be backfilled with earth or gravel around the curb to a depth 
of one foot at the curb, sloping to the surface of the ground six feet away 
from such curb, in order that surface water cannot get into the well. 

Cook Tent 

The cook tent must be located on sloping ground or that which can be drained 
easily. The floor of such a cook tent shall be of dressed lumber, preferably 
tongue and grooved flooring, water-tight; if not water-tight, such floor shall be 
raised 12 in. above the surface of the ground so as to permit free circulation of 
air underneath; must be scrubbed daily and kept in a clean and sanitary con- 
dition at all times. 

All fixtures and utensils must be so arranged as to permit of free access for 
cleaning purposes. 

All work tables and other utensils must be kept free from accumulations, such 
as fiour, dough, grease, etc. 

All canned goods, excepting milk, must be emptied as soon as opened, and not 
permitted to stand in original tin cans. 

All garbage should be burned in the cook stove as completely as possible. 

Suitable fly-proof and water-tight cans must be provided Into which all 
scraps, empty cans, and waste material shall be placed, which cans fehall be re- 
moved to a point remote from camp, and the contents either buried or burned. 
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Such removal should be made every second day from May to September Inclu- 
sive, and once a week during other months. Throwing such garbage in streams 
will not be permitted. 

A well ventilated, properly screened fly-proof meat house shall be provided 
adjacent to the cook tent, for 'storing small quantities of fresh meat. On receipt 
of any fresh meat in bad condition, from any cause whatever, such fact, with full 
data, must be reported at once to the district engineer, who will report same 
to 'the sanitary officer at Anchorage. 

Mess or Dining Tent 

The mess or dining tent shall be separated from the cook tent or kitchen by 
a door or fly that may be closed. 

Tables shall be provided with cotton fly-screen, which 'shall be kept spread 
over the tables except when they are being used to serve meals. Mess tents shall 
be kept as free from flies as is possible, and suitable measures must be taken 
to secure such results. 



DISCUSSION 

F. E. Weise: — The matter that has been collected here 
shows what should be provided in what might be called an ideal 
camp. We cannot always reach an ideal camp, but wherever it 
is possible to provide the things that are spoken of they will be 
found of advantage, because they will keep the men in a good, 
efficient condition. 

A. Montzheimer: — I think the two papers that have been 
presented this morning are always important, but to my mind 
they are more important now than ever before, on account of the 
great scarcity of labor. I don't think one point has been em- 
phasized sufficiently and that is the condition of the cars in which 
the men are housed. Most railways provide the men with old 
coaches and in some cases, with old box cars which are unsafe 
to handle in heavy tonnage trains, and there is a liability there 
that may prove serious. On our road we have built steel under- 
frame cars in the last few years, especially for the men. These 
cars are the ones the men are in when they are in the train on the 
road. The other cars hauling their tools are still of the old type. 

R. C. Sattley:— I have just one suggestion on this last pa- 
per — that a first-aid outfit be supplied with every camp. On the 
cars used by the Government in the inspection of the railroads 
of the country for valuation purposes those kits are provided. 
In addition, I think there should be a Red Cross book in every 

camp. 

The President :— I think one of the most important sugges- 
tions that has come up in this paper, and which has been con- 
spicuous by its absence in most of the boarding outfits, is that re- 
garding bathing facilities. It reminds me of a story of a little boy 
whose mother sewed him up in his underclothes and sent him to 
school. He had been going in a steam-heated schoolroom for 
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about a month. Finally the teacher didn't like his smell, so she 
sent him home with a note which said, " Give Jackie a bath and 
send him back." Jackie came back all right, and written across 
the bottom of the note the teacher had sent was scrawled, " Jackie 
isn't a rose — learn him — don't smell him." I think it is very im- 
portant that there should be facilities in the boarding cars for 
the men to bathe during the winter, rather than to stay in their 
clothes until they don't resemble a rose. 

J. E. Toohey: — The matter of keeping the bedding and the 
clothes of the men clean in. the camp outfit is a serious matter 
with us. A year or so ago I devised a plan to wash them in a 
concrete mixer. We have a small gasoline-operated concrete 
mixer that is easily started. We heat the water with a steam 
pipe from a derrick car and the men wash the blankets once a 
month without any coaxing at all. 

A. S. Markley: — Bridge and building men are away from 
their families more than any other class of men on a railroad. 
We cannot bring their work to them ; they must go where it is. 
Consequently they are away from home nearly aU the time, 
and we should make conditions as favorable and as comfortable 
for them as possible. We are gradually getting better outfits 
to house our men than formerly. In our camps they cook and 
eat in one car and sleep in a separate car, while we provide one 
combination car for the men to pass the evenings in, and one car 
to house the tools. The men are allowed to go home once a 
week, but they should have Saturday afternoon oflF to go home. 
If they go home Saturday night and return Monday morning 
they are not very energetic on Monday, after riding two nights. 
The office men get off in the summertime at 1 o'clock on Satur- 
days. Why not the bridge men? 

It has been said that the gangs can board locally or at home. 
Some of our gangs have men from five or six different towns. 
We have to get them wherever we can. A man who don't want 
to go home to spend Sunday with his family is not the man we 
want to employ for best service. 

In our bridge and carpenter gangs, where the men are em- 
ployed steadily, they furnish their own bedding, stove and cook- 
ing utensils. They are furnished a cook who does the buying 
and cooking, takes care of the cars and does the clerical wcTrk. 

Where we have a gang using common labor, such as a con- 
crete gang, the foreman adds a couple cents on each meal to pay 



164 DISCUSSION 

for bedding, cooking utensils, etc. The fence men have the 
same privileges as the bridge men. The company furnishes the 
cook, and their meals cost them from 18 to 22 cents each. The 
cook, as a rule, has charge of the commissary and at the end 
of the week each man's meals are pooled and the cost is then 
divided among the camp so that all the men fare alike on the cost 
of living. 

J. P. Wood: — I don't beheve that it is a good policy to 
have any set time that a man should stay on the work. I don't 
practice it on my division, but I. allow the men to go home once 
in two weeks, once in three weeks, or every night, as conditions 
permit. At the present time my entire force is working prac- 
tically 7 days in the week, owing to the material situation. Our 
material has been delayed and we are now trying to catch up, 
but nevertheless, whether we get the work done this year or not, 
the men are going home after they have been on the work a 
reasonable time. When we are working under normal conditions 
I tell my foremen to let the men go, especially the niarried men, 
at intervals pf not longer than two weeks, and jpst as often as 
possible. I realize the situation that these men are in perhaps 
better than the men themselves, because I have been there. I 
know what it is to stay away from home anywhere from one day 
to eight weeks. I love my home and so does the average man. 
If he doesn't love his home tell the foreman to fire him. You 
don't want him. You are better off without him, because eventu- 
ally he will be a disturber among the men. He will cause dis- 
content. We have it, but we try, when we find those fellows out, 
to let them go quietly. We get rid of them. 

W. F. Strouse : — The question has been raised as to the gen- 
eral practice among the various railroads in regard to the ex- 
pense of the board, and as to whether overtime is allowed on ac- 
count of the men having to pay their own board. I would be 
glad to hear some expression on that subject. 

H. Bender: — I don't see why the men should be allowed 
overtime because they have to pay their own board. They 
would have to pay it elsewhere. It seems to me that if they 
were allowed their regular time, and overtime if they worked, 
it would be sufficient. 

S. C. Tanner: — On the territory of the Baltimore & Ohio 
which I cover, I have tried to keep down the camp situation as 
much as possible and shorten up the territories so the men can 
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get home whenever it is possible, without loss of time. We find 
it is more satisfactory, and we are able to hold the men together 
better. However, it is customary to furnish a cook in camps 
where we have to keep the men in them working a little overtime 
to make up for the lost time of the cook. The sanitary arrange- 
ments around the camps are important, but the most important 
thing of all in holding men is to allow them to get home as 
often as possible. 

W. E. Alexander: — Mr. Pickering made some remarks about 
women cooks which I fully agree with. We tried that for some 
time on our road, having a man and his wife, who were good, ef- 
ficient workers. The wife did the cooking and the man did 
the chores around the camp. He did this sometimes on his own 
time, as there was enough time and he got full wages for work- 
ing outside and the wife got full wages for the cooking. That 
was very satisfactory, and as Mr. Pickering said, the morale 
of the men was better, the cars were more homelike; there were 
curtains on the windows, and little pictures on the wall, just like 
home. We had satisfactory service then, but it was easier to 
hold men at that time than it is now. Under the same condi- 
tions we no doubt would have a harder time to hold the men now. 
We have old coaches and old sleeping cars in our outfits. We 
have two old coaches, one fitted for a living car, and one for a 
dining and cooking car, and then we have a tool car (a strong box 
car that is probably out of date for the best service), and a flat 
car to carry the material. It requires four cars for the crew. The 
cars are not strong, hence they are placed in the rear of the train. 

The President : — I want to say as to the question of women 
cooks, this country is a pretty big country and standards of 
morals are different in different parts of the country. Having 
spent the first 23 years of my life in the East and the last 
17 years in the West, I have seen the contrast. Just within 
the last week my. brother and his wife moved from Boston to 
St. Louis. They went to a boarding house there while looking 
for permanent quarters, and she has been horrified at many 
things that to some of us in the West seem entirely proper. 

Now on a good many of the railroads in the West they have 
had women cooks in the past, and as a result of some such ex- 
perience as Mr. Alexander has reported, the women cooks have 
been ruled out of line. Perhaps the trouble, or part of it, out 
here is that the younger men get to be foremen, while in the East 
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the men are older before they get to be foremen ; their wives 
are mothers maybe, and they are absolutely above reproach. 
Now if some foreman has young ideas and marries a young wife, 
she would be the wrong kind of. a woman to have on the boarding 
outfit in the West. A young woman has no place whatever on 
the boarding car. The older men with their wives are the ones — 
they add a touch of home, and keep the men where they other- 
wise could not be kept. In each case the personality, the char- 
acter and the age of the woman should be considered, and where 
that is done I think it is a very good thing to get women cooks 
and it will add to the efficiency of the gang in every case. 



SNOWSHEDS 

By Geo. W. Rear 
General Bridge Inspector, Southern Pacific, San Francisco, Gal. 

Few members of the Association have snowsheds to maintain and 
it may be well at the outset to say that those who have not are not 
missing much. They are not an attraction in any way, being far from 
ornamental and are in most ways a genuine nuisance. Such being the 
case, there must be some cause for their existence. There is such a 
reason — they keep the snow off the track. 

It will be noticed that these sheds are used only in the mountains 
in the western part of. Canada and the United States, and investigation 
shows that in these mountains there is the greatest known annual snow- 
fall, especially in central California where the Southern Pacific crosses 
the Sierra Nevada mountains. The following figures show the annual 
snow-fall at various points along the line and the photographs give an 
idea of what the country looks like when covered with snow. 

S a::on Elevation 

Blue Canyon 4695 ft. 

Cisco 5939 " 

Emigrant Gap 5230 

Summit 7017 

Truckee 5819 



<< 



No. Years 


Average 


Record 


Svasonal Snowfall 


14 


17 ft. 3 in. 


33 


30 " 10 " 


' 29 


23 " 7 " 


44 


35 " " 


35 


16 " " 



Truckee is at the eastern base of the range and gets less snow-fall 
than stations at the same elevation on the western slope. This is due 
to the fact that the clouds move easterly from the Pacific coast .and drop 
their moisture before getting over the range. The moisture is deposited 
in the form of rain to an elevation of about 3500 ft., snow seldom ex- 
tending below that height in this latitude. The maximum snow-fall at 
Summit occurred in 1879-80 in which year 65^ ft. fell, but this record 
was nearly reached again in 1890 when 64^ ft. fell. 

This snow falls in a period of about three months and very little 
goes off during the winter, although it keeps settling down until the av- 
erage depth on the level is about 15 ft., although 26 ft. has been 
measured on the level many times. This makes the snow very heavy, 
with streaks of ice in it, and it is hard to handle with plows. Rotary 
plows are used in the territory at each end of the sheds where the 
snow-fall is less. On certain slopes and in certain canyons the snow 
piles up to great heights, well onto 100 ft. deep. 

The snowsheds in this territory are built of wood and are of two 
general types: (1) Those designed to keep snow off the track only. 
(2) Those designed to' convey snow and snow-slides over the track. 
There are 30 miles of these sheds in all, covering a territory of about 40 
miles, there being some breaks near the lower ends where the snow- 
fall is less and where sheds are used in cuts only. 

The first sheds were built in 1868, the frames being constructed of 
round timber cut alongside the track and the sheathing being cut in 
neighboring sawmills. They are of the pitch roof type as shown in the 
diagrams. They had the fault of crowding out of line when unevenly 
loaded with snow and were extremely hard to restore to line. It will 
be noted that the vertical clearance was only 17 ft. in 1868 but this 
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Fig. 1. O^lglnnl Snow Sbe<1, Slerrn Nevada Mouiitnliis, ISeS, Soiithprn FavlUc Co. 

ptovided nearly as much clearance above the cars as our present 22 ft. 
measurement does above modern ears. 

The sheds were no sooner built than complaints were made that they 
shut off the view and many efforts were made to overcome this objec- 
tion. Windows were put in at the most interesting points and shutters, 
that could be opened in the summer, were tried but for some cause or 
another all had to be abandoned, until the scheme of placing vertical 
slats something like a picket fence opposite the car windows was 
adopted. They are now put in wherever possible, except of course, 
where there is nothing to see in any case. They give a rather tantaHz- 
ing view of some beautiful scenery and cause it to resemble moving 
pictures somewhat. However, they provide the maximum view and 
yet keep out the snow. 

When it became necessary to renew some of the sheds, the present 
flat roof type was developed and this has been in successful use for 
■many years. One of its principal advantages is the ease which it can be 
lined up if crowded over by the weight of snow slides. Variations of 
this type of shed are shown in the accompanying diagrams and photo- 
There are approximately 100 million feet of lumber in these sheds 
and outside of damage from fire their life is about 27 years. The fire 
risk is somewhat great, largely due to fires started from the outside. 
The large timber has been cut in this neighborhood, but there is con- 
siderable brush, which takes fire, usually from fires left by careless 
campers. While the risk is, thus, somewhat great, the fire loss is small, 
owing to the precautions taken to prevent its spreading. 
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In the longer stretches of the sheds, telescoping sections 100 ft. 
long are built as often as feasible. These sections are mounted on wheels 
and are rolled back into enlarged sections of the adjacent shed during 
the summer, making a break of 100 ft. These telescopes divide the sheds 
into short pieces, so that no great length is liable to burn at one time. 
It should be understood that a fire in these sheds burns the track ties 
and ties the rail in knots, destroying not only the shed but the track, 
so the fire losses are more serious than the actual value of the sheds 
alone would indicate. • 

To detect fires, a system of patrol is maintained, each patrolman re- 
porting at an alarm box every hour. These alarm boxes are a little less 
than a mile apart and each report is registered automatically on a tape 
which is under constant observation at Summit station and is duplicated 
in the roadmaster's office at Truckee. When an alarm is rung in, the 
nearest fire train is notified and the main line is cleared of traffic.' 
(The line is single track but, with sidings every two miles, little time is 
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Fig. 2. Tyj)ical Snow Sheds, Southern Pacific Co. 
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lost in getting trains into clear.) There are four lire trains in service 
during the summer, each consisting of a locomotive, a pump and two 
cars of water having a capacity of about 20,000 gal. These trains are 
constantly under steam and ready to start on an instant's notice. The 
locomotives are equipped with high pitched whistles which are blown 
almost continuously while the trains are running, enabling workmen 
to get out of the way. It is reported that no fire has yet gotten by the 
fire train after it arrived at the scene of the fire. 

In addition to these precautions a lookout station is maintained on 
Red Mountain at an elevaton of 7860 ft., from which point almost all 
of the 27 miles of the sheds can be seen, there being only two small 
sections hidden by spurs of the mountain range. At this lookout station 
two men are on constant watch, reporting by telephone every half hour. 
They have an engineer's transit mounted in their cabin, to which is 
attached an aluminum pointer which travels over a chart attached to a 
stand in front of the transit. There is also a line etched on the bay 
window of the cabin, which shows the lines of the sheds as seen through 
the transit. By training the transit on the fire the indicator will point 
out exactly what part of the shed is on fire or nearest to the fire, 
if it is not actually in the sheds. 

These sheds are built to sustain 25 feet of snow, weighing 25 lb. per 
cubic foot and, as the territory through which they pass has very little 
wind and the snow is soft and sticky, great loads of* snow rest on the 
sheds, especially in cuts. Some trouble was experienced in early years 
due to the snow combing and extending a considerable distance out from 
the edge of the roof. This was overcome by naiUng vertical boards 
about 8 ft. apart extending about 8 ft. above the eaves. 

In this range of mountains there are some snow slides, which us- 
ually carry with them large boulders. Where they are likely to occur 
special types of sheds with sloping roofs are provided. At odd times 



Fig. 3. Reinforced Concrete Snow Shed, Uaion PacrlSc B, B. 
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though slides occur at unexpected places and it is on these occasions 
that the merit of the wooden sheds is appreciated. When the entangle- 
ment of snow, brush, boulders and sheds is observed, one wonders how 
the situation could be handled if concrete and steel were also mixed with 
it. Notwithstanding this, there is no doubt but that concrete sheds will 
be used in this locality in the near future. 

The Union Pacific is building some concrete snow sheds in Wyo- 
ming, but conditions are different in that locality. Their trouble is from 
drifting snow which, in its travels across the plains gathers up so much 
sand that when it fills the cuts it is nearly 50 per cent sand and ordin- 
ary snow-handling apparatus is nearly useless. An illustration of their 
shed is shown in Fig. 3, page 170. 

Sheds are also used in Washington and British Columbia and are of 
a very much heavier type as they are intended to retain the sliding hills 
as well as the sliding snow, but the writer has been unable to get any 
plans of them. 

It is believed that the plans and photographs attached will give a 
better idea of the appearance of the sheds than a written description. 
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FIREPROOFING ROOFS OF WOODEN BUILDINGS 

COMMITTEE REPORT 

This subject will be considered oniyr with reference to the fire- 
resisting qualities of various solutions, coatings and coverings which 
have properties capable of withstanding fire coming in contact from 
without. Tile and other cumbersome materials not suitable for wooden 
buildings will not be considered. 

Wooden shingles were used almost universally in the earlier days 
of railroads for the covering of all ordinary buildings having roofs with 
a pitch greater than one-fourth, and while they are rapidly losing favor 
there are certain localities where they will be used for some time to 
come owing to their moderate cost, light weight, low heat conductivity, 
wide application and durability. When shingles get old they become 
a considerable fire risk and are set on fire readily by sparks from 
passing locomotives. While there are a number of preparations on the 
market for making them fire-resisting to a considerable degree they are 
likely to be negelected beyond the length of time the preparation re- 
mains effective and the roof thus again becomes a fire risk. 

In making wooden shingles fire resistant, Henry A. Gardner, assist- 
ant director of the Institute of Industrial Research, Washington, D. C., 
in a paper read before the 1914 convention of the Master House Paint- 
ers and Decorators* Association of Pennsylvania, stated in part as fol- 
lows: "At various times there have been placed upon the market fire- 
retarding solutions which have had more or less merit for the indi- 
vidual purpose. They consisted usually of water solutions of various 
salts, which, when applied to canvas, scenery, or like materials, would 
dry and leave the riiaterial coated or impregnated with a quantity of the 
dried salts used in making the preparations. In treating wood or cloth 
with such salts, it was generally found necessary to apply several coats 
of the solution, sometimes as high as six or eight, in order to get sat- 
isfactory results." After naming a variety of compounds that are com- 
monly used Mr. Gardner stated that sodium chloride (common salt) is 
one of the cheapest mineral salts and quite as effective as many of the 
others. 

From the book entitled " Fire Prevention and Fire Protection " by 
Freitag (John Wiley & Sons, publishers), pages 838 and 839, we quote in 
part: "So-called fireproof paints or cold-water compounds which are 
sold under a variety of trade names, all claiming fire-resisting proper- 
ties, should be classed as fire-retardants rather than as fireproof. 
While wood or other combustible materials which have been coated 
with such compounds will withstand the blaze of a match successfully, 
a few minutes* exposure to a greater heat, as of a lamp, will show that 
no great degree of fire-resistance exists. However, the preventive 
value of such coatings is material, especially for scenery, properties, and 
other stage fittings, that the quick spread or * flash ' of fire over such 
materials will be greatly retarded, if not prevented altogether. The 
use of fire-retarding paints or solutions is, therefore, to be strongly rec- 
ommended for scenery, etc., whether required by law or not.** 

Believing that it was the intention that this report should give 
more consideration to coverings which are in competition with the wood- 
en shingle we will proceed in that direction. 

Coverings prepared by saturating felt with asphalt, sometimes 
termed " composition roofings ** or " prepared roofings *' are sufliciently 
fire-resisting for all practical purposes, and on buildings which have a 
pitch of one-fourth or greater and where appearance need not be taken 
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into consideration, such material laid from rolls in large sheets with 
2-in. lap joints may answer the purpose as well as anything. These ready 
roofings are also put up in the form of shingles, which, if properly laid, 
make a very good appearance and will last from 6 to 15 years, depend- 
ing on the quality of the materials used in their composition. The 
trouble with the ready roofings is that, when the oil dries out of the 
asphalt, the felt becomes dry and brittle and the life of the covering 
is at its end. 

Most wooden buildings with flat roofs or roofs with a slight pitch 
are best covered with tar and gravel or metal, the former being gener- 
ally used on main buildings and tin in sheets on porch roofs and other 
places where tar and gravel would be objectionable. 

Shingles made from a composition of cement, asbestos, etc., and 
having various trade names, are used to a considerable extent and they 
present a good appearance. These have not been in extensive use long 
enough to determine how long they will last, but up to the present time 
they seem to be a good substitute for slate and are not as easily broken. 
They have been in general use only from 5 to 10 years. 

Slate shingles have been in use for many years and for roofs hav- 
ing more than a moderate pitch they are perhaps as durable as any- 
thing on the market, or jnuch more so. In cold climates where the 
pitch of a slate roof is less than one-third or one-fourth slate often 
proves troublesome, as, where heat from beneath melts snow which has 
lodged on the roof, it holds the water in suspension while it finds its 
way under the slate by capillary attraction and if freezing occurs before 
the water runs off it invariably breaks the slate shingles in great num- 
bers. This will cause a leaky roof, or the roof may leak under these 
conditions without the slate being broken if the felt undercovering does 
not give the required protection. This melting and freezing condition 
IS quite common where the roof continues from a warm building to 
broad eaves or sheds where it is cold underneath and more especially 
if there is a break in the pitch of the roof at the eaves. 

Tin shingles are used to a considerable extent on some roads and 
give good satisfaction. When secured with the " bar lock " it is im- 
possible for a tin roof to leak during its lifetime. These shingles are 
manufactured in various ornamental styles and make a neater appear- 
ance than any other kind of ordinary metal covering. Their life on 
railroad buildings depends entirely on the kind of metal and its pro- 
tective coatings, — tin, galvanizing, paint, etc. 

Galvanized iron, laid in sheets with seams running vertically, has 
been used to a considerable extent and will last a long time if painted 
about every three years but it does not present as good an appearance 
as ornamental tin shingles. These metal coverings are not nearly as 
durable as they were when wrought iron and old style tin were used. 
Tin or galvanized iron with soldered seams is often used on flat roofs 
and will last a long time if properly protected with paint. 

The ordinary tar and gravel roof is probably more extensively used 
on roofs having a slight pitch than any other kind of covering and its 
wearing qualities are so well known as to require little comrnent. Its 
life depends solely on the quality of the materials used and their appli- 
cation. 

Roof coverings which require protective coatings are at a decided 
disadvantage for the reason that they are liable to be neglected be- 
yond the time when the coating remains effective when the covering 
suffers and may result in premature loss. 

C. A. Lichty, 
J. B. Gaut, 
A. T. Hawk, 
J. W. Miller, 
P. Aagaard, 

Committee. 
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The President : — We have here to-day one of our members, 
a consulting timber engineer from St. Louis. I think Dr. von 
Schrenk knows more about timber than any other man I have 
ever met, and I would like to hear from him because I believe 
he has something to present to the association at this tiine. 

H. von Schrenk: — ^What I heard this afternoon about the 
poor wooden shingle put me in a combative frame of mind. 
It reminds me of a story of a doctor on a train who went into 
the washroom and, seeing things lying around in a rather 
disorderly state, he began a tirade on the bacteria and the care- 
lessness of people. Looking around he beheld the negro porter 
standing there with his brush, ready to brush him off. The doc- 
tor said, " There is one of the chief evils of the day." The negro 
heard him and he said, " Well, doctor, what little brushing Fse 
going to do to you fellows won't do you much hiirt." 

I want to comment briefly on the report of the committee, 
which I thoroughly approve of except for one paragraph, in 
which the chairman said they are going to consider the ma- 
terials which are replacing wooden shingles as coverings. I 
don't quite like the exact language used. I would suggest that 
that possibly be changed or modified to substitute for the word 
"replace," the clause, "the materials which are in competi- 
tion with wooden shingles." 

I want to take a very few minutes of your time to present 
to you the preliminary results of an investigation we have been 
conducting for ten years in relation to the fire hazard of the 
wooden shingles. We started this 10 years ago with investi- 
gations in London and Berlin in an attempt to find some tech- 
ical method of determining the fire-resistant qualities of differ- 
ent woods, but very few methods have been developed by which 
the ordinary man could tell from the thousand and one things 
offered to him which would be the most effective as a preventa- 
tive of fire. 

We are all familiar with the usual methods of testing differ- 
ent materials, of holding up a particular object and holding 
fire to It to see if it will burn. But all of those methods are 
subject to criticism, or, it might be said that they are not com- 
parative tests, because in no two cases do you make the at- 
tempt in exactly the same way. 
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The first thing we tried to do was to formulate a method by 
which the ordinary person could deterrnine the fire-resistant 
qualities of building materials. We started with the roof cov- 
erings, of course, because we thought they presented the high- 
est degree of fire hazard. There ought to be no question among 
good, conscientious citizens but that an unprotected wooden 
shingle should not be used in a position where the hazard is so 
high. But the high qualities of the shingle, its availability, — 
you can get them all over the country, — and its low cost, all 
have made it so acceptable as a building material that the pub- 
lic is going to use it for a good many years to come, in spite 
of its one defect. 

Our problem was to overcome that defect. I have brought 
here with me to-day some sample roof sections which tell the 
story much better than anything I can possibly explain to you. 
With the cooperation of the National Paint Manufacturers' As- 
sociation we finally developed a paint which sells for consider- 
ably less than the high grade lead and zinc paint, and which is 
composed of about 50 per cent asbestine, the pigments making 
it a red, slate colored, gray, or tan paint which is applied as a 
priming coat first of all by dipping the shingles into it. The 
prospect is, at the present time, that this will be done at the 
point of origin, so that the shingles will already be dipped when 
you buy them. Then when they are put on the roof another 
coat is applied. 

We have constructed a number of these small shingle decks 
which are placed at the end of a long box, through which we 
cause air to go at a velocity of three^ four or five miles an hour. 
Then we put on a brand. We made a lot of experiments to de- 
termine the kind of wood the brand was to be, and we finally 
decided upon white oak. This brand is ignited and placed upon 
that deck, and we had to make it so large that it would in- 
variably burn up an untreated roof, because it had to be severe 
enough to burn up the brand used in making the experiment. 

I realize the weight of that brand is probably greater than 
that of brands -which usually give rise to conflagrations, but the 
experiments which we made were conducted by members of 
the Government and before eminent engineers, and they all 
seemed to think that the test was not too severe. 

The untreated roof will burn up in 15 or 20 min. if allowed 
to continue, but in 99 cases out of 100 on the painted roof the 
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fire will go out after the brand has burned out. Without try- 
ing to make invidious comparisons, I have put on the table 
a series of fires which have been classed as the fault of the 
roofs, not to show that some of those roofs are not good, but 
simply to show the relative degree of resistance between the 
many prepared shingles and the asphalt, for instance. The as- 
phalt shingle, in nine cases out of ten, will burn through. 

We are putting out hundreds of large test decks at our 
laboratories in St. Louis for the purpose of exposing them to fire 
and to determine the relative resistance of certain materials 
we are going to make tests of. Those tests will all be made in 
our own furnace or in the Underwriters* Laboratories in Chi- 
cago. We are furthermore putting out several hundred smaller 
test sections. They will be burned every few months. 

I have also put upon the table a rather interesting paint 
which' we became interested in, largely through the demand 
which the Government has lately made in connection with the 
construction of the large warehouses and cantonments all over 
the United States, with reference to painting the interiors of the 
buildings. I thought you might be interested in trying out paint 
of that sort, particularly the white paint which I have put there. 
Of course, that is not the only paint. There are a number of 
different kinds offered for sale over the country which have 
a tremendous degree of fire resistance. Ordinary Government 
whitewash is one of them, although it is not so good as some 
others. 

Those compounds, of course, are unfit for the roof covering, 
because the primal requirement for a roof covering is a fire- 
retarding quality. It must be cheap and it must not contami- 
nate the water which runs off the roof. But one advantage of 
that is its high degree of permanency. Five years is a safe 
period for the exposing of that paint. From all the shingles I 
have examined on the roof, I am convinced that the painted 
shingle never curves, thereby materially reducing that hazard 
which comes up with the unpainted shingle. That is another 
point in favor of the painted shingle. 

While I am on my feet I want to express my appreciation 
to the committee on paint in connection with the way they have 
carried out the idea of the primer coat. We have discovered 
that the chemical formula* of paint has practically nothing to do 
with Its adhering qualities or the lasting power of the paint. 
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The great factor is in the care of the priming coat. I heartily 
agree with Mr. Ettinger that instead of covering the building 
with one heavy coat of paint, I would rather go over it five 
times, because the sticking capacity, where care has been used 
in the principles of the priming coat, is so patent that it should 
.be known to everyone. 

The Secretary: — Mr. President, I believe that all our mem- 
bers will agree with me that Dr. von Schrenk knows what 
he is talking about or he wouldn't be employed by the Govern- 
ment in making some of these tests. The committee will revise 
its report to make it agree with the tests which he has to show, 
as far as they bear upon this report. There is no doubt but 
that a wooden shingle, if handled rightly in the first place, can 
be made sufficiently fire-resistant to withstand the ordinary 
fire test. 

P. J. O'Neill : — It seems to me that we are confronted with 
the old question of theory versus practice. Dr. von Schrenk 
tells us they are going to furnish us a way that is different, but 
the proper way to apply paint is " a strong arm on a good 
brush." The way to get the paint on to stay is to rub it on. We 
have abandoned the practice of painting wooden roofs on the 
New York Central because in applying the paint to the roof a 
little dam forms along the base of the shingles that retards the 
water, causing it to soak into the shingle. In a few years they 
rot oflf. I consider the old method of painting the roof is a detri- 
ment to it. 



UNIFORM VERSUS DIFFERENTIAL RATES FOR BRIDGE 
AND BUILDING DEPARTMENT EMPLOYEES 

By E. T. Howson 
Editor, Railway Maintenance Engineer, Chicago, 111. 

The bridge and building department in common with other branches 
of the maintenance of way department, is experiencing serious diffi- 
culty at present in retaining adequate forces. The competition for men 
has become unusually keen, particularly since July 1 of this year when 
the construction of the cantonments and other concentration camps for 
military forces called for large numbers of carpenters and other skilled 
mechanics at wages far above those which the railroads were paying. 
However, in spite of its present acuteness this problem is not entirely 
a recent one, but it has been developing for many years. The pres- 
ent abnormal conditions are only revealing more prominently the fact 
that at each recurring period of prosperity, the railroads lose their men 
to other industries, which indicates that they are not meeting the com- 
petition of other employers successfully. Primarily this is a question 
of wages and this fact leads to a consideration of the present basis of 
wage rates on the railroads. 

The principle upon which wages in the maintenance of way depart- 
ment are based is that of a flat or uniform rate for every man. This 
in turn presupposes that all men are worth equal amounts or that they 
are of equal ability and efficiency. It is primarily because of this foun- 
dation that difficulty has arisen in retaining forces, for when a man 
realizes that increased experience and greater effort are not rewarded, 
he either reduces his pace to that of the rest of the gang or, if am- 
bitious, he goes to another industry where his efforts are more ade- 
quately rewarded. In either case, the company loses the benefit of 
his greater exertion. 

Furthermore the railways have not kept pace in the last few years 
with the rapid increase in the wages of skilled workmen in other indus- 
tries. In many cases it has been considered impractical to raise the 
wages of the large numbers of men employed because of the expense 
involved, while in others the disinclination to disturb relations with the 
wages of other employees has tended to hold all of them stationary. 
The result has been that the outside industries have been able, through 
their higher wages, to attract the best men, leaving the less efficient to 
the roads. 

All of these conditions have acted to the detriment of the bridge and 
building department and have affected the efficiency of the forces ad- 
versely. In view of the present almost universal shortage of men, it 
is, therefore, particularly important at present to consider ways in which 
this tendency can be arrested. 

One suggestion which has been made to meet this condition i« that 
of establishing different rates for the men in the gangs, which rates 
could be so arranged that while the total payroll for the gang would 
not be increased, the men would be paid in proportion to their expe- 
rience. In other words, instead of paying a flat rate of perhaps 30 cents 
per hour for all men in a gang, good, bad and indifferent, experienced 
and inexperienced, a few men might be paid 35 cents or 40 c^nts.per 
hour, others less experienced, 30 cents, and the remainder of the gang 
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would be composed of ordinary laborers, who would be paid the pre- 
vailing laborers' rate of perhaps 25 cents. In this way, it would be pos- 
sible to retain a nucleus of efficient men in each gang as their wages 
would compare favorably with those in competing industries. These 
men should set the pace for the entire gang including the laborers 
who should be little, if any, less efficient than the inexperienced men 
now composing the larger part of the forces in nearly every gang. A 
graduated rate can also be held out to the newer men in the gang as a 
reward for experience and as an incentive for them to put forth their 
best eflForts. In other words, the tendency of such a plan is to hold 
both the inexperienced and the experienced men, a thing much to be 
desired. 

One objection to this system which has very largely retarded its 
adoption is the fact that the establishment of a higher rate for one 
group of men disturbs relations with other groups. Regardless of 
the merits of the contention of any group of employees, the raising of 
tlfttr rates enables other groups to argue that their work is as impor- 
tant relatively and that they are also entitled to increased pay and it 
is very difficult to refute such arguments. 

An even more serious objection to the differential rate is the ten- 
dency of some foremen and not a few supervisors to use such a differ- 
ential as a means of securing higher wages for as many of their men 
as possible without regard to their merit or the purpose of the differ- 
ential. If this plan is admnistered in such a way the only result is to 
increase the payroll without securing a corresponding return and the 
plan defeats itself. 

In spite of these handicaps a differential wage rate adjusted to the 
merits of the different classes of employes hs^s much to commend it 
particularly at the present tirne when labor is so scarce and so nomadic. 
If fairly and intelligently administered, it will benefit a road by enabling 
it to meet the competition of industries to a greater extent than is now 
possible, while it holds out the promise of reward to the younger and 
less experienced but ambitious workmen. 

This is not an untried theory for at least one road. The St. Louis- 
San Francisco adopted the plan of paying differential rates for its bridge, 
building, painting and concrete forces over a year ago with excellent 
results. The most experienced carpenters and painters are now paid 
35 cents per hour. A second rate of 30 cents per hour is paid for less 
efficient men while general handy men are paid 27j/^ cents and laborers 
from 15 cents to 25 cents, depending upon the locality. These rates 
have enabled the road to secure and hold a much better class of men 
than formerly and as a result more work has been done by this force 
this year than in any similar period in the history of the road. The offi- 
cers in charge of this branch of maintenance work state that if this 
plan had not been in effect, much of this work now completed would 
have had to be left undone because of lack of forces. The statement is 
further made that this plan has been shown to be economical to the road. 

As an instance of the manner in which the men regard this method 
of payment, the Frisco sent a gang of 50 men to Fort Sill this summer 
where the government was hiring every man it could at rates almost 
twice those being paid by the road. In spite of this fact, the road did 
not lose a single man from the gang, although it contained some of 
the best carpenters in its employ. 

DISCUSSION 

E. T. Howson: — It seems to me from the discussion this 
morning that the idea of the program committee that we spend 
a half day on the consideration of the labor situation has been 
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vindicated by the information brought out. Every man I have 
talked with seems to be up against it for labor. It is a universal 
complaint. But I believe the present labor shortage is going to 
be a blessing in disguise to the roads, and the bridge and build- 
ing men primarily because it is focusing attention upon one of 
the sore spots in maintenance operations and is going to bring 
about reforms that are going to be of permanent benefit after this 
shortage has disappeared. Also, I think it is going to be well 
for us to prepare for a shortage of labor for several years. I 
think it will be indefinite, — we can't say how long. The war will 
close, but the Alien Labor Law and other conditions are shut- 
ting off the immigration of large numbers of men into this coun- 
try and that is going to create a shortage in all branches. It 
may not affect the bridge men immediately but it will ultimately. 

A man asked me the other day what I thought were the es- 
sential elements in the solution of the labor problem, and I listed 
three things, — Adequate Wages; Permanency of Employment, 
and Good Living Conditions. It seems to me that the other de- 
fects hinge around those three. We have spent a large part of 
the morning very properly upon living conditions, but there are 
other phases, one of which is the wage situation, and just one 
angle of that is treated in this paper. 

One very important consideration in this labor situation 
that this plan of increasing rates for length of service tends to 
improve is the labor turn-over. Every one realizes that it costs 
a lot of money to train a man. The present practice is to train 
the men for a contractor to take when they become skilled. The 
road assumes the expense of developing a man into a semi-ef- 
ficient workman and is then unable to hold him in competition 
with other industries. Some of the factories figure it costs from 
$75 to $200 to train a man into an efficient employee. I don't 
know of any railroad that has ever endeavored to arrive at the 
cost of training a man to be an efficient carpenter, but the cost 
is there just the same. The continual changing of forces is one 
of the most expensive features of maintenance work. 

An officer of the Pennsylvania Railroad read a paper at 
the National Safety Conference in New York recently in which 
he gave some figures on the cost of turn-over. This road em- 
ploys about 450,000 men in the maintenance of way department, 
and 400,000 of them are new every year. The average length of 
service of the maintenance of way employee is about 13 months. 
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The President : — I don't know how many of you gentlemen 
have given thought and consideration to the so-called Differen- 
tial Rate and Sliding Scale of Wages, but I think it a very im- 
portant matter and that it ought to be followed out in many 
lines, and I think it can be well applied in the bridge and build- 
ing department. There is no reason why a certain fixed rate 
should be paid to a man in the first year and the same in the 
fifth and the same in the tenth year, and the only hope of a man 
getting away from it is that he might get to be a foreman and 
be put on a different arbitrary rate. 

There should be a sliding scale extending over so many 
years, by means of which at the end of every year a man would 
have an increase of one cent, we might say, and at the end of 
two years, an increase of two cents, and so on. A man in ser- 
vice 10 years would be getting 10 cents an hour more than the 
man who was just starting, and that would go far toward mak- 
ing the men satisfied and keeping them from unionizing. The 
higher wage men, who have been in service the longest, the older 
men, would not be interested in any agitators that might talk to 
them. Some of the younger men might, but the older men 
would stay, and you could get along without the younger men and 
get others to take their places. I think one of the things that 
should be given more consideration than it has been given in the 
past, is the Sliding Scale of Wages. 

The line that I think of now where it is being followed to 
the greatest extent is among the motormen and conductors on 
street railways in almost every city and street railway in the 
United States. They start on a fixed rate, the next year they get 
a little more, and the next a little more than the last, and some of 
them increase up to the 15th year. It is remarkable to compare 
the seniority list of roads which have the sliding scale with the 
seniority list of roads which have a flat rate. Those roads which 
have the flat rate have a lot of men working for them only a few 
months, whereas the roads employing the sliding scale have had 
a lot of their men with them over a period of eight or ten years. 

F. L. Burrell : — We have tried the sliding scale on our divi- 
sion for six or seven years, and we find it an advantage. 

Once in a while a man will say he has to have more pay. 
As I look^at it, the way to handle those cases is the way I 
handled that of a man who came to me and said, "I have been 
getting 30 cents an hour, and if you can not give me 35 I am go- 
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ing to quit." "Well," I said, "let's go in the office and talk it 
over." When we were in the office I said, "I want to tell you 
something. I have tried you out. I have sent you out to do 
work and you have not fulfilled my expectations. Now if I 
send you out with a foreman getting $100 a month and you can't 
do the work after you have had a year or two of experience, do you 
think you are entitled to 35 cents?" "Yes," he said, "I do." 
"Well," I said, "let's put it another way. Suppose you employ 
me and you are paying the money out. If you found I could 
not go out and do an ordinary piece of work after two years' 
experience with a man with you to show you how, who was 
getting $100 a month, would you consider that I was being 
treated fairly or unfairly?" "Oh," he said, "I wouldn't want to 
pay you any more." "Well," I said, " you go to work again." 
He went to work again and he stayed. I believe we can talk to 
these men individually and get results. 

G. W. Andrews: — ^The Baltimore & Ohio adopted the slid- 
ing scale or differential rate 15 years ago, and as a whole has 
found it very satisfactory. There have been exceptional cases, 
as you will find under all conditions, where some of the em- 
ploying officers find that they can get a good man and have 
employed him at the higher rate. In some cases that has caused 
dissatisfaction among those getting the lower rate. However, 
as a whole, the tendency has been to raise the man from the 
lower rate gradually to the higher rate, and we have today a 
numlDer of men getting the higher rate whom we employed at the 
lower labor rate 10 or IS years ago. They understood that an in- 
crease in their salary depended almost entirely upon their own 
energy and ambition, and they have looked at it in the right 
light. I feel safe in saying, — and I believe our master car- 
penter will bear me out, — that a great many of these men today 
are the most valuable nien we have. 

A great many young men coming on now can not under- 
stand why, if they are holding up their end of the work, they 
should not get the same wage as the other man does, but when 
the matter is explained to them fully and clearly, most invar- 
iably it brings about the proper results. It isn't difficult to ex- 
plain his lack of efficiency and his lack of knowledge and ex- 
perience to the ordinary man, and when that is done and he is 
beginning to feel that it will come to him just as soon as he 
proves himself capable, he starts in with the determination to 
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win. We have among" our best master carpenters, a man who 
started in as a laborer, at a laborer's rate, and soon developed 
into an efficient carpenter, a leader of the gang, a foreman, and 
later a master carpenter. Personally, I believe as a whole that 
the differential or sliding rate has been not only successful but 
fairly efficient. 

A. S. Markley : — Is there a limit to the highest wages paid, 
or the number of men who shall receive the higher wage, or 
will they all come up eventually? 

G. W. Andrews: — The manner in which we started it was 
to state that a certain number of the men in the gang, being 
leading men, would get the higher or maximum rate; a certain 
number would get the middle rate and a certain number the low- 
er or minimum rate. The higher rate was a considerable advance 
over the ordinary laborer's rate paid, and the men were selected 
as a rule from those who had been employed as laborers. That 
left only a certain number who could be advanced to the higher 
rate, but that is being remedied by giving authority to in-' 
crease the men to higher rates when they prove that the com- 
pany is justified in paying that rate. 

We are now, like everybody else, laboring under the great- 
est difficulties, in retaining men at any rate that the company 
feels capable of paying. 

The President : — I would say, in reply to Mr. Markley's re- 
quest, that in asking whether or not the number of men getting 
any particular rate should be limited, where the sliding scale on 
a seniority basis has been adopted, where the men get a certain 
rate the first year and a higher rate the second, etc., — there has 
been no limit to the number, for the reason that the companies 
have presumably thought it would benefit them in order to get 
more of the older men into it. 

L. D. Hadwen : — I concur very heartily with Mr. Howson in 
thinking that the differential rate is one of the best means of 
building up a sound organization in crews of any kind. There is 
one feature that he did not mention that I would like to empha- 
size, and that is, we should not consider one rate fixed by the, 
conditions in one locality as an excuse for the same rate being 
used on a diflferent section of the division or a different portion 
of the system for similar work, where labor conditions may be 
very much easier. I think that fact should be borne in mind in 
considering the question of rates. We, in our construction work, 
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are permitted a certain amount of leeway in fixing the rates in 
the crews, and my experience has been that there is nothing 
more helpful than having the men know that their worth will 
be appreciated, that they will have oppqrtunities for advance- 
ment, and that the man who is more efficient will receive a high- 
er wage than the one who is merely a laborer, working from 
day to day. 

E. T. Howson : — ^A large part of our troubles with labor at 
present have arisen because we are using antiquated methods 
of 20, 25 or 30 years ago. Labor conditions have changed. Men 
have become much more scarce and we are now confronted with 
a different situation than we were years ago when we could get 
all the men we wanted. Now the men are in demand, and we 
have got to consider that they are men. We have got to handle 
them in the same way. A man is looking for some method of 
advancement, and, as a matter of fact, the man who isn't looking 
for advancement is not a good man to have in the gang. We 
should not expect a man to live under conditions in which we 
would not live. The men in the gangs are "men," and should be 
treated as such. We have got to give them conditions that will 
appeal to them the same as to you or to me, and when we reach 
them on that basis, it will go a long way toward solving the 
problems. 

In many instances the higher priced man is the cheaper man. 
It requires supervision to see that the foreman does not ask for 
higher wages for everybody, however. 

I think we are going to come to the point where we are 
going to use fewer men and a better grade of men. The 
railroads have been particularly extravagant in the use of men. 
They have not been up to the standards of other industries, but 
they have got to come to the use of more labor saving equip- 
ment. 

J. B. Sheldon : — The railroad with which I am connected has 
a maximum wage for the highest grade men. It has been my 
practice for a good part of a century to grade the men, as far 
as I could, under the conditions in which they worked. I have 
taken the young, inexperienced man from the farm or the shop, 
and increased his wages as he developed in skill. We are handi- 
capped, perhaps, by having a maximum wage, but it has worked 
out very nicely. As a result, I have men who have been with 
me for more than 25 years. Many of them who started at the 
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bottom have developed into bur most efficient men, and we have 
scores of them who have been with us 10 or 15 years. The slid- 
ing- scale gives us a chance to hold the men and keep them satis- 
fied. 

That sliding scale has been interrupted somewhat in the 
last year or two on account of the labor situation, because we 
are unable to get anybody to do anything for less than the maxi- 
mum wage. That has had its disrupting effect on the older men ; 
but as a general proposition the sliding scale or the diflferential 
rate is founded on solid business principles and will give the 
best results all round. 

B. F. Pickering: — I heartily concur with what has been said 
with regard to the differential rate. It is a well-known fact 
among all supervisors and superintendents of bridges and build- 
ings that the ordinary house carpenter, as employed by the con- 
tractor in building work is not always the most efficient bridge 
man. In fact, we have to train many of them for our work be- 
fore they are very much good to us. I have found in my ex- 
perience that the best men that I have to-day are many of them, 
men whom I took as green country boys, employed them at 
laborer's rates, and as they learned our business, advanced them 
from one stage to another. In fact, one of my most efficient 
foremen to-day is a man whom I employed as a laborer when 
he was perhaps 19 or 20 years of age, and he has been advanced 
constantly. 

There are, of course, objections to this plan. It puts a great 
amount of responsibility on the supervisor, because not all of 
the foremen see the system as a supervisor does and they want 
all their men to get the highest rate. 

Another point I would like to bring out is that the so- 
called sliding scale or the differential rate should not be based 
upon length of service. For instance, I have some men in my 
gangs who are employed as helpers and have been for years, 
and while they are most efficient helpers, they will never be 
able to take a mechanic's rating. I think the promotion from 
one wage rate to another should be based almost entirely on 
the efficiency of the men and the spirit which they manifest 
in the work that is assigned them. If they are interested, if they 
try to do their best, if they are putting forth every energy in their 
power to do the company's service as they would if it was their 
own business, these men are certainly entitled to some consider- 
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ation, and while other men alongside of them may be doing 
just enough to get by and not receive any censure for not do- 
ing their best, at the end of a specified time if the man who is 
working for you and giving all he can, is not advanced over the 
man who is not, it is rhanifestly unjust. The man who is giving 
his life to the service should be the man who is advanced. The 
man who is doing just as little as he can and not merit a calling 
down, should be kept in the position he is in until he shows a 
disposition to improve and do his best. As I said before, that 
puts a great weight of responsibility on the supervisor. 

There is another phase of the question that we are up against 
in the east, and that is the labor organizations. A bridge gang 
is usually composed of from 8 to 12 men. Perhaps two or three 
or four of these men will be rated as carpenters, and yet they 
get a lower rate than the highest paid men. Then the labor agi- 
tator comes along (and the labor union is pretty strong in the 
east) and he says, " Here is John ; why doesn't he get as much 
pay as Jim ; he does the same work ? " The labor organization 
never takes into consideration the efficiency, the spirit and the 
honesty of the man. To the labor agitator it is simply that 
one man is the same as another man and if he is rated as a 
carpenter he should get the highest carpenter's rate of pay. 

We have to fight against those things, and we have to do 
it by humane principles. We have to do it by ' showing our 
men that it is our interest in them and their interest in our work 
that shall enable them to advance by merit, by efficiency, by 
earnest, conscientious service, and not by union rules. 

W. E. Alexander: — I have had charge of men ever since I 
was big enough, and I never had charge of a crew on a flat rate. 
I never was in charge of a crew in which there was not some dif- 
ferential in the wage. I have not been tied up with organiza- 
tions to such an extent as to have to pay the poor man the same 
as the good man. That hampers the organization. The flat 
rate is the thing that demoralizes labor, because the poor man 
will do no more than he did before, and the good man will do 
only as much. 



HOW TO SECURE AND HOLD BRIDGE AND BUILDING 

MEN 

By J. P. Wood 
Supervisor of Bridges and Buildings, Pere Marquette, Saginaw, Mich. 

The problem of securing and holding bridg^e and building forces is 
the most serious of any that confronts this department at the present 
time, and I believe I am safe in saying that it is more serious at present 
than it has been at any other period in the history of railroading. It is 
the greatest worry that the supervisor has. He may think that the 
stores department is lax in securing his material and the operating de- 
partment slow in moving it, yet without men he can do nothing with it 
after it arrives. If the railroads were allowed to raise the price of the 
commodity they have to sell the same as other corporations and firms 
have done, a better scale of wages could undoubtedly be secured, which 
would eliminate a large part of the trouble that we now encounter in 
securing men. . 

The old song we have all sung so often when hiring men that it is 
a year around job with practically no lost time and a few passes for a 
man and family each year does not make much of an impression on a 
man now as he can get a job that pays more in a factory or shop and 
at the same time be at home with his family. This applies more par- 
ticularly to the city man than to those residing in the small towns and 
country. Many good men can be secured in the smaller towns where 
there is not enough work to keep them busy the year around if a judi- 
cious canvass is made by the supervisor and his foreman among the busi- 
ness men in these places who are usually willing to cooperate along 
these lines; and by having the local agent keep you posted as to the 
movements and whereabouts of the men you have in view, and as to the 
progress of building operations in that vicinity so that you will know 
at about what time these men will be out of employment and looking 
for more. Then is the opportune time to go scouting for them. 

The city man constitutes a different problem as he is much more 
difficult to get in touch with. Yet by keeping in close touch with con- 
tractors and manufacturers who employ mechanical help, one can al- 
ways secure a certain element that make good men for our class of 
work. 

There is another point that I want to emphasize which applies both 
to securing and the holding of men and I believe it to be the most im- 
portant of all. It is your reputation. I imagine some of you will smile 
at this statement, but when you stop and analyze it you cannot do 
otherwise than to agree with me that your reputation is of vast im- 
portance among your men. When your men come to realize that you 
are strictly honest with the company you represent, ever watchful to 
guard and protect its interests as you would your own; when they come 
to realize that you are just as careful to guard and protect their in- 
terests, ever ready and willing to take the lead in fighting their battles 
when their cause is just, ever willing to listen to their complaints and 
grievances and rendering your decisions in a manner that shows you 
have no favorites, and that the most menial laborer in the gang receives 
the same consideration that your best foreman does, that you are ever 
ready to advise and instruct, conducting yourself in such a manner that 
they see at once that you are made of the same kind of clay that they 
are, becoming acquainted with their family affairs so that you can share 
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in tKeir joys and sympathize in their misfortunes; these are the things 
that command the respect and confidence of your men and build for you 
a reputation that goes out and reaches farther than the chair you occupy 
in your office. 

Much can be said on how to hold men. I want to call your atten- 
tion to some of the more important points. The supervisor should be 
a diplomat, as on his ability along these lines depends his success to a 
certain degree in holding the men. Also he must use great judgment 
in selecting a new foreman as on this choice rests his further success. 
The oldest man in point of service or the best mechanic does not always 
make the best foreman. Rather one should look for the one with the 
best executive ability, as he rarely fails. 

When out where the work is in progress study your men as to their 
ability to perform their tasks and observe how they get along with other 
men; whether they are looking for something to do or have to be told. 
By constantly keeping watch of your men along these lines, when the 
time comes when you want a foreman your choice will probably have 
been made long before, and if you have chosen wisely a great part of 
your worry about holding the men has been eliminated, as the average 
man will overlook many things if he has a good foreman to work under. 

Let the men go home as often as is possible if it is every night: 

they have wives and babies, mothers and sweethearts the same as you 

and I had when we were working in the gang. While you will have to 

use a certain amount of discretion in issuing passes don't be stingy with 

them. We are all aware that the prices of paper and of printing have 

•advanced, also that the supply of good men is getting scarce and they 

are hard to procure; then why should we take any chances of losing a 

' good man that it has cost the company dollars to educate for the sake 

'of saving a few passes? The company might better furnish the passes. 

Get the best equipment that you can for camp cars and make them 
as home-like as possible, looking well to the things that make for the 
comfort and health of your men, providing sanitary bunks, plenty of 
such utensils as are used in camp cars, good ventilation, as much room 
as is consistent with the number of men carried, not forgetting a liberal 
supply of brooms, mops, scrubbing brushes and paint, and insist upon 
absolute cleanliness in and about the camp, as it helps to keep the men 
satisfied. 

Another point I wish to bring out is the use of labor saving ma- 
chinery and devices, not only as a means of holding the men, but at the 
same time as a money saver for the company. While I am aware that it 
is sometimes a hard matter to get your superior officers to see these 
things as you do, yet with some effort on your part you will find means 
whereby you can lay the cold facts before them and usually win them 
to your point of view. Then it is an easy matter to place your order 
with a surer prospect of getting what you want, thereby reducing your 
cost of operation and keeping the men better satisfied. 

These and many other things that can be done to better the con- 
ditions of your forces are what count for contentment among the men, 
and are appreciated by them. By keeping them contented and satisfied 
you will have less trouble in holding them. 

WAGES AND TRANSPORTATION IMPORTANT 

By W. E. Alexander . ' 

Superintendent of Bridges and Buildings, Bangor & Aroostook, 

Houlton, Me. 

My experience in recent years has been with a railroad running 
through a sparsely settled country where there are not enough men 
even in normal years to carry on the regular business of farming, lum- 
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bering and manufacturing. These industries are therefore competing 
all the time for the best native labor. For this reason it is difficult to 
secure even the unskilled men we want at any time, and as there has 
been little railroad construction in recent years it is almost impossible 
to hire new men with any experience whatever in bridge work. 

At certain seasons, farmers, lumbermen and millmen will offer 
much higher than the normal rate of wages, which induces the younger 
men to leave the railroad service with its lower rates of wages; and it is 
only occasionally that a man can be held until he is educated to fill the 
position of a bridge and building foreman. The members of this associa- 
tion will agree that this is an important position, and under present con- 
ditions of traffic needs a careful and competent man. 

Men for our crews are hired from those who apply for such work, 
or from the general labor market wherever they may be picked up. 
When possible, they should be hired by the foreman under whom they 
are to work. The first consideration of the laboring man is the rate of 
wages. Unless the compensation offered is somewhere near the "going" 
rates in the country through which the road runs, it is obvious that the 
proper class of men cannot be secured, though I find men generally 
fair to make allowance for steady work and other benefits in railroad 
service. 

The wage question at the present time is a most serious one for 
railroad managements. There is an unprecedented shortage of men. 
Railroads cannot afford to pay the high rates now paid by other indus- 
tries. Where wage schedules are definitely fixed we must do the best 
we can with the rates allowed. In my opinion, wage schedules tor 
bridge and building men should be on a sliding scale, rising gradually 
from the lowest rate paid beginners to the highest allowed; and 
the head of the department, in consultation with the bridge and build- 
ing superintendent and after recommendation of the foreman, should 
have authority to advance any man to the higher rates of pay, up to 
the limit allowed by the schedule as he becomes fitted. This will stim- 
ulate the men to do better work and fit themselves for the higher 
grades. Further, in hiring men, they should be fully informed of the ad- 
vantages that railroad work offers; steady work, regular pay, low cost 
of board in outfits, passes and other privileges. 

How to hold men after they are hired is an open question in all de- 
partments. It is clear that most men leave for higher wages. If the 
railroads do not pay as high wages as other companies and individuals, 
a proportion of the men will leave. To hold the men then, it is abso- 
lutely necessary that the management be thoroughly informed of the 
situation by the men who actually know all the conditions, and allow- 
ance enough be made to hold the reasonable men. This should be done 
as soon as possible, so that men do not become dissatisfied, as it is much 
easier to hold good men than to get others to fill their places after they 
have gone. When they understand the privileges granted them including 
free transportation to go home as often as reasonable, free transporta- 
tion for their families on the road they work on, refund on personal 
freight, etc., they are more likely to appreciate their jobs. A thorough 
understanding between the foreman and supervisors and the men pro- 
duces the best results. The best methods of doing work also need to be 
applied, as this is best both for the companies and for the men. In 
short, if men are to be retained in railroad service, they must be paid 
wages that are reasonable in comparison with those in their territory 
and have fair treatment and steady employment, with a chance to ad- 
vance in position and wages as they become fitted. Good working and 
living conditions and such privileges as can properly be accorded by the 
company are also very essential. This applies to all classes of men in 
railroad service. 
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PERMANENT WORK AND GOOD CAMPS ESSENTIAL 

By F. L. Burrell 

General Foreman Bridges and Buildings, Chicago & Northwestern, 

Fremont, Neb. 

The prime factor in securing bridge men is the wages paid per hour. 
There is no use of expecting to get experienced men at green-hand prices, 
neither should one be expected to pay green men experienced men's 
wages. Therefore, the first step is to get a basis of wages at reasonable 
hgures for the different classes of labor required. 

The next step is to get the operating officials to allow the organ- 
izing of gangs early in the season. In making up the gangs have a per- 
sonal talk with the men, collectively or individually, as the opportunity 
may present itself, and have it understood that no man is guaranteed 
long time employment but that the persons employing them will do all 
in their power to hold them continuously so long as they do their part by 
showing a desire to give a full day's work to the company; and that 
if any vacancies occur the older men in point of service will be pro- 
moted and get the higher wages that go with the positions, if they are 
competent to fill the place. 

The person in charge should arrange his work to give the best men 
winter jobs. This is necessary on account of the probability of emer- 
gency work when the most experienced men and best workers are need- 
ed. This also gives them a chance to work up to the position of fore- 
man. 

The men we get now are not of the old rule-of-thumb class with 
the log fire or candle light education. Many are high school men, and 
they are not without ambitions, for most of them turn to farming or 
small machine shops of their own after they shall have reached a gang 
foreman's position, as there is poor prospect of further advance. This 
makes it necessary to keep good men to follow the retiring foremen. 

One of the most necessary steps to take in holding men is with ref- 
erence to the housing. If an outfit of bridge men is allowed to "bach" 
it in the cars there will be less trouble in holding the men. This re- 
quires three cars to the gang, one used for a cook and dining car. The 
men may get their own meals at a great deal less cost to them and at 
no more cost to the company, making it more satisfactory all around. 

One of our gangs has a man who is a good worker as a bridge man, 
and who is also a good camp cook. He gets out at 5 a. m. and has 
breakfast out of the way and the men are on the job at 7 a. m. Supper 
is cooked after 6 p. m. If the men are near the cars at noon this man 
goes in at 11 o'clock and gets the noon meal. The whole gang works 
overtime to make up for the cook, without charging the extra time to 
the company, and distributes the extra time of the other two meals 
among themselves. They also pay for the food in the same manner. We 
have held the gang together in this way for two years and can depend 
on the men to work cheerfully in any emergency — overtime, rains, snow 
or floods without a growl or grouch. This outfit could not get beds in 
a hotel for the men at less than 50 cts. per night at any point on their 
territory, and cannot get a laboring man's meal along the line at 35 cts. 
They board themselves at a cost of 18 to 22 cts. per meal (including the 
extra cost of the cook at night and morning), and have just what they 
want to eat of common, wholesome food. 

We would also suggest furnishing outfit cars that are warm and 
comfortable enough to allow changing clothes and drying them in cold, 
wet weather. These cars should be provided with modern bunk car iron 
beds with springs, as the car is the home of the men the year round. 

If the railroad would provide these two conveniences and even furnish 
a cook, it would be more than repaid, as the principal objection to the 
wages paid is the cost of bed and board. 
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. We do not think it necessary to offer the high wages paid by the 
contractors for experienced help as such work is intermittent, while 
part of the bridge and building work, if properly handled, can be made 
continuous and furnish a steady job most of the time. The lost time 
looking for a job is largely eliminated and the continuous wag/e.at a 
les^.fig:ure is more attractive, where living can be had a.t^ minimum, 
tjiari the lo3t time at higher wages, caused by the necessity of hunting a 
wyf job, and perhaps, paying for transportation to the new job, with 
the possibility of being unable to suit the new foreman or employer af- 
ter the new job is found. 
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FUNDAMENTAL CONSIDERATION IN HOLDING MEN 

By E. C. Zinsmeister 
Master Carpenter, Baltimore & Ohio, Norwalk, O. 

How to secure and hold bridge and building men is a subject of 
vital importance. Should the war continue, causing continual demand 
for men for military service, the condition will be of more concern each 
month throughout the time the conflict continues. The men who at 
present are being drafted for military service are of the proper age to 
give good work on bridge and building work problems. 

In my opinion, there are four important features necessary to se- 
cure and hold men: (1) The scale of wages. (2) Camp facilities. (3) 
The personality of the foreman. (4) Favors granted by the railroad. 

The rate of wages paid is the first subject of inquiry made by a man 
looking far employment, and, if not sufficiently attractive, the man will 
look elsewhere for work. In bridge gangs, I would recommend three 
different rates of pay, and for building work two different rates other 
than that paid the foreman. This allows the grading of the men. and 
those employed at a lower rate look forward to a place at a higher rate, 
which I believe is some inducement for them to stay on the work. 

The camp facilities are also a very important consideration and 
should be composed of sanitary, well-ventilated cars. 

The personality of the foreman is a very important aid in holding 
men on the work. The foreman should make a study of the personalitv 
of each man in the gang, and therebv learn how to approach him and 
keep him in a good humor and a willing worker. 

Favors granted by the railroad also have influence in holding men 
in the service, as for instance, the issuing of a card pass with limits 
based upon a scheduled number of years in the service, with similar 
privileges for the wife also. 

Sunday work should be avoided as much as possible except in cases 
of emergency. In emergency the feeding of the men and the num- 
ber of consecutive hours on duty are important factors and should re- 
ceive due consideration. 

FUNDAMENTAL CONSIDERATIONS 

By J. S. Lemond 

Assistant to Chief Engineer Maintenance of Way and Structures, South- 
ern Ry., Charlotte, N. C. 

We should have the best camp cars obtainable for our bridge and 
carpenter forces when they are to be moved from point to point. The 
cars should not merely be something to shelter the men, but they should 
be good, comfortable, conveniently arranged, and neatly kept, well 
heated and ventilated, and as homelike as is possible to make them, 
as these cars are the homes, practically speaking, of these men. The 
pay of these men should be on par with that paid for similar work in 
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the section where the men are employed and regular employment should 
be assured them. Good cooks should be furnished by the company 
whose duty should be to prepare the food in the proper manner for 
the men and care for the camp cars, keeping them in neat and clean 
condition at all times. 

Where it is practical to operate them, motor cars should be fur- 
nished the men, as it is to the interest of the company and the men 
to do so. The foremen should treat the men humanely, at the same 
time see that the company is served faithfully by keeping them dili- 
gently employed. Those of the men who have families should be ac- 
corded the privilege of going to their homes at the end of each week, 
when the interest of the company does not suffer thereby. 



DISCUSSION 

The President: — It has always been a mystery to me how 
railroads can jg^et and hold such good bridge and building men as 
are working on the roads at the wages that are paid in com- 
parison with wages that are paid for work that can be done by 
those men in the communities in which they live. I don't know 
what it can be, unless it is the various little concessions the men 
get and the regularity of the work. But I think these papers 
that have been read will give us all something to think about 
as to the way in which the work can be made a little more de- 
sirable to the men. 

For example, in going out over bridge inspection trips, I 
have always made it a point, where I could, to eat in the bridge 
cars. That one thing gave me a good sidelight on the living 
conditions of the men. Most generally I found the meals were 
good, but occasionally I ran into a camp where the eating was 
very poor, and those outfits generally were short of men ; good 
work could not be done, and all things considered, the work ac- 
complished was on a par with the food that was served. A little 
more effort and supervision by the supervisor in the right di- 
rection would often induce the men to stay. 

Another thing I ran across a great deal, and I think it is 
more necessary to watch it now than ever before, is the privi- 
lege of letting the men get away often. I have known men to 
stay on the jobs, when they are far away from home, for sev- 
eral months at a time, for the reason that in order to get home 
they would have to leave a half-hour or an hour earlier on Sat- 
urday and perhaps get back a little late on Monday morning, 
and for that reason the foreman, who had a lot of work to do, 
thought he would hold on to the men in order to get every day 
of the week in and deny the men the privilege of going home 
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as often as they might have gone had a little of that time been 
lost. I think that by losing that little bit of time the foreman 
would get a great deal more work out of the men by letting them 
go home oftener. 

One other thing that comes to my mind is congeniality. It 
sometimes happens that one man is a perpetual grouch, and 
while his services may appear v^ry necessary to get the work 
done, the gang would be better if he wasn't there. 

I have had a lot to do in arbitrating contentions and dis- 
putes arising on street railway companies' forces, and I know 
that the men always insist that where the motorman and the 
conductor of a car are not congenial, they be changed and put 
on separate lines. If a man is a perpetual grouch he had bet- 
ter get out. 

I think some of the discussion can be applied as well to 
the next paper, as to this, Housing and Feeding Bridge and 
Building Maintenance Crews, by F. E. Weise. After Mr. 
Weise presents his report we will continue the discussion. 

Now you men here have had so much more to do with that 
than I have, that I am sure you can contribute something to 
the discussion after hearing these papers read, that will be very 
valuable to the proceedings. 

B. F. Pickering: — I was very much interested in those pa- 
pers and especially in the point brought out by Mr. Wood, re- 
garding our personal reputations. I think that the thoughts 
brought out in that idea go farther towards securing good men 
and keeping them than any other factor in the holding of men 
in boarding car outfits. In the territory which I cover we have 
a great many boarding car outfits, but we also have quite a num- 
ber of local forces, for, of course, men don't care to go into 
a boarding car outfit, where it will cost them approximately $3 
a week for food, if they can get into a local crew and be at home. 
That is quite natural. As a result we have hard work to get men 
for the boarding car crews. 

I have found that not only my own reputation, but the 
reputation of the foreman the men are going with counts a whole 
lot. If he is a man who looks after the interests of the men 
the same as he does those of the company, and considers every 
man as a man, and not as so much machinery and so many tools, 
he is very much more likely to get good men and hold them than 
a man who has a different reputation. I believe that we should 
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make our outfits as comfortable and homelike and as pleasant 
to our men as we possibly can, consistent with the expense in- 
volved. 

I have been trying an experiment recently which has 
worked out splendidly. During this summer we found the 
greatest difficulty in securing cooks. We have several canton- 
ments in our territory, and as the army is paying high wages 
for cooks, quite a number of our best cooks left us. This created 
a problem ; we did not want a drunken cook for he is worse than 
no cook at all ; we did not want a cook who was not neat and 
clean, for uncleanliness is the next worse nuisance. It got to be 
a very serious problem with us, and finally I hit on the plan 
of either selecting some man in the crew or of employing a man 
who could go in the crew who had a wife who was a good 
cook, and who had no children, putting the wife into the cook 
car (a portion of the cook car is partitioned . off, making a 
nice room for the man and his wife to occupy). The wife does 
the cooking, and the plan is working out fine. Somehow, — I 
don't know how it is, — but the woman adds a few homelike 
touches to the car, and it makes the men feel- more as though 
they were at home. 

I was struck greatly with that thought just before I came 
away. I had just started an outfit of that character; perhaps the 
woman had been in the outfit two weeks, and I hardly knew the 
camp myself when I got in it. Instead of being merely a bare place 
for the men to live, sleep and eat in, she had touched up here 
and there and added a few things, which I couldn't specify, but 
which made it seem like home. As I went among the crew, 
and through the car the men were loud in praise of the new cook. 
They said it was just like being at home, and that counts a great 
deal in keeping the men. 

I think we should allow the men to get home as frequently 
as possible. In fact, I mjake it a rule, wherever possible, unless 
they are to work over the Sabbath, for them to go home Sat- 
urday afternoon and return Sunday night or Monday morn- 
ing, if conditions will permit. 

I am democratic enough to believe that a supervisor is none 
too good a man to speak with his men and allow them to con- 
sult with and associate with him, even the humblest man in 
the ranks. Of course, I. have so many of them that I can't re- 
member all their names, but I can remember their faces, and I 
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believe it does a great deal of good for a man, whether super- 
visor or foreman (and the higher the position the more good it 
does), to get around among the men and say, "Hello, Jack; 
Hello, John — how are you?" Treat them as though you consid- 
er them of some consequence in your business, and I think you 
will get better results. 



THE MATERIAL PROBLEM 
With Reference to Bridge and Structural Steel 

By Albert Reichmann 
Division Engineer, American Bridge Company, Chicago 

The material problem in reference to bridge and structural steel has 
been assigned to me for discussion — 3, task I can assure you to be no 
small one under present conditions. The breaking out of the European 
war created great activities in practically all lines of American com- 
merce and industry, in which the natural economic laws of supply and 
demand governed. Unfortunately the railroads, while enjoying these 
activities to some extent, could not enjoy the fruits thereof to the full 
extent and they were, consequently,^ retarded in their natural devel- 
opment for which we are now suffering. Owing to the prevailing un- 
certainties of the present situation, it is most difficult to analyze cor- 
rectly the material situation of today. To convince oneself of the dif- 
ficulty arising out of the situation, he has only to read the predictions 
made by eminent political economists and statesmen at the beginning of 
the great conflict. 

As our steel conditions are intimately related to present European 
conditions, it might be well to give some idea of the approximate max- 
imum annual production of the various steel producing countries which 
are at present engaged in this war. The production of 

Great Britain in 1915 was 8,351,000 gross tons 

France in 1913 was 4,635,000 metric tons 

Russia in 1914 was 4,817,500 metric tons 

Belgium in 1913 was 2,467,000 metric tons 

Canada in 1915 was 911,000 gross tons 

Italy in 1913 was 933,500 metric tons 

or 22,115,000 tons 

The production of the Central Powers was: 

Germany in 1913, 18,959,000 metric tons 

Austria-Hungary in 1915, 2,686,000 metric tons 

21,645,000 tons 

There is such a slight difference between metric ton and gross 
ton that I have not reduced these to the same equivalent. 

Owing to the fact that at least two-thirds of the French, and prac- 
tically all of the Belgium steel-producing facilities are in the hands of 
the Germans, the available European steel supply of the Allies is re- 
duced to, about 16,558,000 tons; whereas the Germans^ undoubtedly, get 
some benefit from the Allies' properties which are under their control. 
Consequently, a large amount of steel must necessarily be furnished 
the Allies by this country in order to meet with their requisite supplies 
for the conduct of the war. 

It is frequently said that steel is either "Prince" or "Pauper" in 
reference to business conditions. It certainly is " Prince " in all activ- 
ities connected with modern warfare. Present day warfare is so inti- 
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mately correlated with industry that the nations with a highly inten- 
sified industrial development have a decided advantage in the conduct 
of the war. This is especially true of the steel producing nations. 

It is certainly very gratifying that our nation has such wonderful 
industries at its command. All thinking people must feel truly grateful 
to those wise statesmen who advocated and enacted the laws which fos- 
tered our industrial development. 

Prior to the war, the maximum production of steel in the United 
States was 31,300,000 gross tons in 1913, which, owing to the activities 
produced by the war, was increased to 42,773,680 gross tons in 1916 (and 
is being still further increased during the present year), from which it 
will be noted that in 1916 the United States produced approximately 50 
per cent of the entire steel production of the world. 

To meet our own requirements of the war, as well as those of the 
Allies, it was necessary for us to construct large plants, built almost en- 
tirely of steel, for the manufacture of everything used in carrying on 
the war, such as rifles, cannon and ammunition, as well as products per- 
taining to transportation, such as boats, locomotives, cars, rails, etc. 

Whatever the national welfare depends upon should be provided 
regardless as to whether it pays commercially per se or not. A good 
national mercantile marine is one of these necessities. I feel quite con- 
fident that those statesmen cannot but feel deeply chagrined at their lack 
of foresight, who, knowing that commerce is the life blood of the na- 
tion, either stood in the way of or failed to assist in legislation which 
was intended to encourage or foster the building of a mercantile marine, 
which we so sorely need at present. We are now called upon to supply 
our one great need, namely: ships, which I can assure you will be no 
small undertaking. According to press reports we are to build 6>000,000 
tons of shipping in one year. To give you an idea of the magnitude of 
this enterprise, I need merely state that the world's production of ship- 
ping in 1913 was 3,333,000 tons, of which Great Britain produced about 
2,000,000 tons. 

The construction of ships will necessitate the building of great ship 
yards. Thanks to the fact that our producing facilities have been in- 
creasing for some time, and furthermore, that many of our industrial 
plants can be used in conjunction with the shipbuilding plants, the out- 
put of this industry can be both hastened and materially increased. 

Of the total production of steel in the United States, structural ma- 
terials consisting of steel bars, shapes and plates constitute about 12,400,- 
000 tons. According to one of our New York leading financial publica- 
tions, it is expected that the Government will require about 7,400,000 
tons, leaving about 5,000,000 tons for other uses. 

As all steel producing plants are booked ahead for a very long period 
and many orders are for material needed in connection with industrial 
and other purposes which are not essential from a national defense 
standpoint, the United States Government has established what is 
known as a " Priority Committee " with Mr. R. S. Lovett acting as chair- 
man. 

Through the issuance of so-called priority classes and numbers, 
rolling mill schedules are arranged so that the material which is needed 
most urgently by the Government, as well as on Government work, is 
given preference. This applies not only to work for the Government, 
but also to other work which is just as urgently required, such as ship 
building plants, ships, and certain classes of railroad work considered 
necessary for the national welfare. r, 

The regulations respecting priority which must be observed by all 
producers of iron and steel, as well as the manufacturers of products 
thereof, are briefly as follows: 

All work shall be divided into three general classes designated as 
Class A, Class B, and Class C, with various sub-divisions indicated by a 
suffix number, as Class A-1, Class A-2, Class B-1, Class B-2, etc. All 
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work in Class A shall take precedence over work in both Class B and 
Class C and work in Class B shall take precedence over work in Class 
C, irrespective of the date the orders were received. Work in Class A-1 
shall take precedence of work in Class A-2 and work in Class B-1 shall 
take precedence of Class B-2, etc. 

Class A comprises war work, that is to say, work urgently neces- 
sary in carrying on the war, such as arms, ammunition, ships, etc., as 
well as materials required in their manufacture. 

Class B comprises work which, while not primarily necessary for 
carrying on the war, yet is of public necessity and essential to the na- 
tional welfare. 

Class C comprises all work not embraced in Class A or Class B and 
no certificate of the Priorities committee will be required therefor. 
However, an order for work or material not accompanied by a certifi- 
cate to the eflFect that it falls^within Class A or Class B will be treated 
as an order for work in Class C. 

After a careful consideration of the steel problem, both with refer- 
ence to production and to the apparent government requirements, it 
would appear that there will be sufficient tonnage remaining for ordi- 
nary construction purposes with a reasonable time for deliveries. 



DISCUSSION 

The President: — Mr. Reichmann stated in his closing state- 
ment that with the present production it appeared that, allow- 
ing a reasonable time for delivery, there will be plenty of struc- 
tural steel manufactured. However I still think that whenever 
you men can avoid the rebuilding of a bridge and adopt some 
other expedient to cut down the demand for steel at this time, 
it will ease the situation up in the steel market. No doubt some 
of you have encountered this problem already and have adopted 
some other expedients, on account of the high prices or the delay 
in deliveries. 

The Yellow Pine Sittuition i 

By Dr. Herman von Schrenk, St. Louis, Mo. •; 

I have been asked to say a few words about the material 
situation as far as yellow pine in the south is concerned in con- 
nection^ with constructipn work. While I am usually very much 
of an optimist along tljpse lines, the story I have to tell about 
the iminediate supply** of construction timbers of southern yel- 
low pine is not quite as optimistic as I' would like to have it. 
Most of you know that during the past four or five .months the 
Government has made demands upon the yellow pine industry 
such as have never been made before. The construction of the 
large number of cantonments has taken millions and millions of 
feet of the stocks that were on hand at the mills, and I don't 
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think it is claiming too much to say that the yellow pine in- 
dustry has acquitted itself of the national responsibility in a 
manner which it certainly has every reason to be proud of. 
Most of the material taken in the cantonment construction was 
small dimension stock ; the large sizes were not so much in de- 
mand; but just last week the Government issued an order com- 
mandeering practically the entire output of every southern pine 
mill from Texas to Virginia for all timbers 12 in. by 12 in. of 
30 ft. length and larger. You can realize the necessity for such 
action when you contemplate the present shipbuilding program 
which the Government has outlined, — ^260 ships, requiring an av- 
erage of 1,600,000 ft. of timber per ship. Our facilities for getting 
out this number of ships and carrying out this program probably 
will mean continuous operation of the plants for a period of not 
less than 18 months. In other words, the great bulk of the struc- 
tural timbers of that size must now be saved for the emergency 
program. 

Sixty of these vessels are building at the present trme on 
the South Atlantic and the Gulf coast. Doubtless a good many 
of the timbers will also be supplied from the mills of the Paci- 
fic coast region, but the supply sent east will be comparatively 
small. It behooves those who are located in the eastern and 
central territory to recognize this state of affairs and to bear 
patiently with the situation. 

The question has already been asked me from four or five 
sources as to what we are going to do about it, in view of the 
commandeering of the material by the Government. That is 
not quite as hopeless as it appears at first, because the Govern- 
ment is making every effort to so classify the needs that the 
legitimate demands of the industry shall not suffer.. They have 
put the matter in charge of a committee which will determine 
the necessity of the case in each individual instance. When 
any particular railroad has to have timbers for repairs or new 
construction work in order to maintain its line, the proper pro- 
cedure will not be for the purchasing agents to go promiscuous- 
ly to their former mill friends or the manufacturers who form- 
erly furnished them materials, because that will do them no 
good. The proper method of procedure will be for that parti- 
cular railroad to approach the lumber committee of the National 
Council of Defense in Washington with specifications drawn up 
for what it needs, or to address the office of the secretary-man- 
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ager of the Southern Pine Association in New Orleans, who will 
in all probability transmit that information to the 'lumber com- 
mittee of the National Council of Defense. This committee 
will pass upon the necessities of the individual cases and issue 
such instructions as will in all probability release the necessary 
material whenever it is needed. 

Nobody can tell how long this will last. There need be 
no question whatever about the smaller sizes. They are avail- 
able in abundance, and while the stocks are somewhat depleted 
at the present time, owing to the slowness with which freight 
is being moved, there ought to be no difficulty in getting the 
small stuff in the future just the same as in the past. 

The second problem we are all up against — and this 
applies to all kinds of lumber — is an attempt on the part of those 
of us who are entrusted with the responsibility for the handling 
of the materials to change our ways. We must get the maxi- 
mum service out of the timbers that we already have in struc- 
tures or on hand for repair work. If we have never practiced 
conservation in railroad work before, it is now time for us to get 
busy and study out the best ways and means of doing it. 

We have all been more or less reckless in the conservation 
of our stock and there is. not a single day that goes by but that 
we find stuff which we can make serve purposes that it does not 
do at the present time. We have been over-fortunate up to this 
time in having an abundance of material to depend upon, and 
some of us have gotten to be shiftless in the way in which we 
have utilized material. But if we all take heart and pull to- 
gether, we will be able to keep the railroads up and keep the 
trains running in a state of efficiency which I think the Govern- 
ment has a right to expect of us. 

The Douglas Fir Situation 

By O. P. M. Goss, Seattle, Washington 

I could follow out just about the same line of information 
as that which Dr. von Schrenk has given you. His explanation 
practically fits the west coast districts. However, I think that 
perhaps we have had one trouble out there which Dr. von 
Schrenk has not had to the same extent, and that is the difficulty 
with strikes. We felt pretty blue at one time. You must have 
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heard the news that came back from that section about the I. 
W. W., and^wh^t they were doing. But we didn't give up. We 
quit everything else and went to work on anything necessary to 
help keep up the production. I will say that at one time our 
output was curtailed to about 35 per cent of normal. That cer- 
tainly looked serious, in view of the fact that we had Govern- 
ment orders for a large number of ships, and we also had orders 
for a large number of similar ships being built for private con- 
cerns. In view of those large orders, all of which had to be 
hurried to the limit, the strike situation made us pretty blue, 
but, as I said before, we did not give up; we simply plugged 
and plugged and finally have worked through it. When I left 
the coast we had increased the production to about 75 per cent 
of normal. That production has gone into ships and canton- 
ment materials for various parts of the United States. 

We, of course, depend entirely on Douglas fir for what you 
might term structural timber. About 25 per cent of the stand- 
ing timber supply in Oregon and Washington is of Douglas fir. 

In getting out the spruce, our strike situation developed 
something new. After collecting the data and finding out 
where the trouble lay, we uncovered a movement to curtail all 
logging operations in the spruce camps. When we had satis- 
fied ourselves as to what the situation was, it looked serious, 
but fortunately the Government came along with the final stroke 
which I think absolutely broke the back of the I. W. W. Now 
the spruce camps are all operating again, but not until the 
Government commandeered practically every mill and logging 
camp along the coast. The strike condition is getting better 
from every standpoint all the time, and from now on I can't see 
why we should have any trouble in getting the material out for 
the Government or for railroad work. 

Now, as to the facilities for getting the lumber here. We 
have plenty of cars now, although the shortage was serious for 
a time. We have been able to ship lumber just as fast as it was 
required and we don't expect any great difficulty in that respect. 
We are rather proud of our accomplishment in getting material 
for one cantonment in Wisconsin in just six days. We sent a 
number of full train loads which came through in that short 
time. We felt that was a sign of pretty good operating facil- 
ities on the part of the railroad, which, in that case, was the 
Northern Pacific. 
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Water Service Materials* 

Paper by C. R. Knowles 
Superintendent Water Service, Illinois Central R. R. 

Although a very conservative estimate of the increased cost of all ma- 
terials used in maintenance of way work has been given as 30 per cent, 
I think we can safely say that, with few exceptions, this figure will 
come nearer representing the minimum increase in the cost of water 
works materials, many items having increased several hundred per cent. 
The unprecedented prices and the uncertainty of delivery have created 
conditions which make it very necessary to employ methods that will 
help to conserve materials used in water works construction aiid main- 
tenance, especially with such materials as are particularly (Jifficult to 
secure. 

From the present outlook some relief appears in sight a^ regards 
prices of certain materials, the price of cast iron pipe having dropped 
$15.00 per ton on October 1, although with the government and foreign 
requirements in addition to the greatly increased domestic demands for 
materials of all kinds we cannot hope for much relief in the near future 
as far as deliveries are concerned. 

While all materials have advanced in cost the increase has been more' 
marked in iron and steel products, and articles manufactured from brass, 
copper and other semi-precious metals. Boilers have doubled in cost 
with indefinite dates of delivery on those built to specifications. Steel 
tanks of all kinds have advanced from 100 to 150 per cent, tank hoops 
from 75 to 100 per cent, steam pumps from 40 to 50 per cent, and oil 
engines 30 to 40 per cent with deliveries from 3 to 9 months in the 
future, depending on the size of'the units. 

All stocks of steel and wrought iron pipe have been depleted and it 
is difficult even to get a quotation on a definite date of delivery on large 
pipe. The following table indicates the approximate prices prevailing 
on steel and genuine wrought iron pipe from 1914 to date: 

Steel Pipe 

January, 1914, $43.00 per ton 

July, 1914, 42.00 " " 

January, 1915, 43.00 " " 

July, 1915, 44.00 " " 

January, 1916, 47.00 " " 

July, 1916 68.00 " " 

January, 1917, 82.40 " " 

July, 1917, 114.40 " " 

October 1, 1917, 114.40 " " 

The above prices apply to base sizes, that is, ^ in. to 3 in. B. W. 
steel and ^ in. to Ij^^ in. B. W. genuine wrought iron. It is impossible 
to prepare a table on larger pipe that would indicate even an approxi- 
mate price as all quotations have been based on delivery and. stocks 
on hand. To illustrate the scarcity of large wrought iron pipe, one of 
the largest oil well supply houses in the country, has pulled well casing 
from the ground that has been in use for 19 years and paid the owner of 
the wells 20 per cent more for the pipe than was paid for it when new, 
19 years ago. The pipe was then sold for double its original cost. 

Delivery on cast iron pipe has been fairly good, although the price 
has more than trebled in two years. We are laying cast iron pipe today 
that ranges in cost from $18.50 to $60 per ton. while the lead used in 
making the joints has advanced from $3.75 to $11 in two years. 
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The following table shows the range in cost of cast iron pipe from 
1912 to date: 

1912, Approximately $20.65 per net ton 



Year 
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October 1, 1917, 

In justice to the cast iron pipe manufacturers it may be said that the 
increase in the cost of pipe has been more gradual than the advances in 
iron. This may be explained by the fact- that the cast iron pipe man- 
ufacturers had some iron bought ahead and only advanced prices as the 
old contracts expired. 

There are many reasons for the difficulty in securing material and 
delay to shipments, the chief reason being on account of the enormous 
amount of material going to foreign fields and taking precedence over 
orders for materials for domestic use. The shortage of labor and labor 
troubles have also had a serious effect on the material situation. The 
labor situation is daily growing more critical and will continue to affect 
the delivery of material. We cannot look for much if any improvement 
for the duration of the war. 

It is along the line of salvaging old pipe lines that the greatest good 
may be accomplished in conserving water works materials. The salvage 
of cast iron pipe is almost 100 per cent. Except for the cost of removal 
a cast iron line is of as much value when taken out of the ground after 
years of service as when it was laid. It is true that a year ago with cast 
iron pipe at $18 per ton the cost of removal would have in many cases 
almost equaled the cost of new pipe, but with pipe at $60 per ton the 
removal of old lines is a paying proposition. In many instances wrought 
iron pipe may also be salvaged to good advantage. For example 600 
feet of 5-ihch genuine wrought iron pipe laid at Hampton, Miss., on the 
Yazoo & Mississippi Valley was recently removed at a cost of less than 
10 per cent of the value of the pipe. This pipe was in excellent condition 
notwithstanding the fact that it was laid 30 years ago. 

The saving effected by the conservation and salvage of second hand 
material is not confined to pipe alone but includes all classes of mate- 
rials. Tank hoops may be repaired and used on other tanks. Sound 
staves and bottom plank may be utilized in the construction of smaller 
tubs; valves and fittings may be repaired at a small cost and made to 
answer for new. Rubber pump valves may be faced off and used again; 
pump packing worn too small for one pump may be used in a pump 
requiring smaller packing. In fact with present price conditions there 
are but few items that will not justify the spending of considerable time 
and effort in their conservation. 

In many cases standards may be revised, substituting material ex- 
pensive and difficult to secure with that less expensive and more easily 
obtained. For example, we have changed the design of our water col- 
umn pit, eliminating about 3,000 lbs. of castings and several hundred 
pounds of reinforcing bars and I believe we now have a better designed 
pit than we had before. The difficulty in securing steel plates and the 
great increase in cost of steel tanks have forced many railroads which 
had practically adopted the steel tank as a standard to return to wood. 
The high price of steel has also stimulated the interest in concrete 
tanks and there is great activity along this line. The high cost of 
cast and wrought iron pipe has caused many roads to give serious con- 
sideration to substituting wood stave pipe for iron pipe. 
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A great deal may be accomplished in conserving materials by over- 
hauling scrap piles and reclaiming second hand material, also by clean- 
ing out shelves, boards and the pump houses of the ever-present accu- 
mulation of globe valves, fittings, etc., held for a fancied emergency 
that never occurs. Scrap has advanced in price to such an extent that 
in some instances the scrap value of an article is in excess of its cost 
new a few years ago, consequently scrap should be kept cleaned up and 
forwarded promptly to the storehouse in order that it may be disposed 
of to the best advantage. 

It has been truly said that, "The ways in which material and sup- 
plies are wasted on a railroad are as many as the number of persons in 
its employ," and if we may learn the lesson of economy in the use pf 
materials from the present situation it will not have been without its 
good effect. 



DISCUSSION 

C. R. Knowles: — Although a very conservative estimate of 
the increased cost of materials entering into the maintenance 
of water works, has been given as 30 per cent, I think we can 
safely say, with few exceptions, that this figure will come nearer 
representing the minimum as regards water service materials, 
many items having increased several hundred per cent. 

The prices for steel products recently set by the Govern- 
ment will not be available for the general public, on account of 
the demands of the United States and the Allies overtaxing the 
capacity of the mills. However, it has tended already to lower 
the market price and will put steel products within the reach of 
the railroads' purchasing power. Heretofore, it has not been a 
question of whether you wanted to pay the price for it, but you 
couldn't get the material at any price. Today you can not get 
wrought iron pipe larger than 6 in. in diameter at any price. 

The President : — ^You have heard the papers on the present 
bridge and building material situation as to structural steel, tim- 
ber and water service materials. One thought occurs to me, 
and that is that if the demands of the Government are going to 
continue for some time it will make tremendous inroads on the 
steel production. The demands of the Government caused a heavy 
demand for timber for the cantonments, which made it very difficult 
to get anything while the cantonment construction was going on, 
but I am inclined to think that the situation was practically tem- 
porary, because they are completed now. We have also heard of 
the water service situation. As steel and timber were very hard to 
get, I think that that condition will cause us in many cases to 
turn to other materials. I think that concrete materials — being, 
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as they are, local in character — will be used more and more. 
Cement can be made all over the country, and sand and gravel 
can be obtained locally in most cases. Steel can be eliminated 
in many cases by substituting concrete. 

I. L. Simmons: — We (on the Rock Island) are in rather a 
fortunate position this year, owing to the fact that we ordered 
our bridge steel about two years ago. We have all we can put 
in, so the material situation has not bothered us very much 
from the bridge standpoint. Of course, next year we may be 
cramped so far as structural steel is concerned, but the use of 
concrete on our road has cut down the amount of steel which we 
require. I believe that is going to be the solution of our prob- 
lems, using concrete trestles and concrete boxes, and possibly 
going to concrete pipe where we have been using cast iron pipe. 

I think the railroads will have to adjust their standards to 
the new condition of affairs. Some roads haye not believed in 
concrete, but the new conditions have brought about the fact 
that, whether they believe in it or not, they have got to try it 
out. Once they have tried it out, there is no question in my mind 
but what they will stick to it. 

We probably will not be in the market for very much bridge 
steel next year. We have taken out a lot of structures to pre- 
pare for heavier loading, and in the last four years we have 
scrapped very few. Our supply of second hand material is very 
large at the present time, but we are using it up by doubling up 
the girders wherever possible and changing old girders into 
new deck plate girders. 

J. J. Taylor: — We are having all kinds of trouble to get 
material on the Kansas City Southern. I think that the solution 
is going to be resorting to concrete construction. On account of 
heavier loading we have had to take out several of our larger 
spans. We have not been able to dispose of them because they 
are not heavy enough for use elsewhere. 

R. C. Young:— There is one way of conserving steel pro- 
duction and that is by the use of the oxy-acetylene welding ap- 
paratus whereby you can weld new gears on castings, take old 
bridge trestles and cut the columns up into shorter lengths, put 
new feet on them and use them in other structures instead of 
scrapping them. I had an experience in taking down a very high 
trestle which was too light. I came very nearly selling the ma- 
terial to the scrap-iron men at a very low price, but finally I 
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found out about the new apparatus at the last moment and I 
have built several smaller trestles of that very material which I 
intended selling to the scrap-iron men for almost nothing. 

H. Gerst: — On the Great Northern all of our structural 
timber, such as bridge ties, comes from the coast. We use 
Douglas fir, and we figure all the way from three to six or seven 
months for the time of delivery. The market has been pretty 
badly demoralized the last few months, and it is hard to tell just 
what deliveries we can get. We get some cedar from Idaho, but 
that is nearly all piHng. Practically all of our lumber is Douglas 
fir. 

J. M. Staten : — Three or four years ago we had to take out a 
lot of light girders on account of heavy traffic, and we didn't dis- 
pose of them for scrap right away. In the last two years I think 
I have put in 40 or 50 spans from the stringers by putting two 
to the rail and using wooden braces. The structure was built 
for 50 ft. spans (about eight or nine of them) but we built wood- 
en towers in the middle and put in 25 ft. stringers and the wood- 
en braces. This makes a queer bridge but it closed up the 
waterway all right. 

We have over 100 spans right now that we have not been 
able to buy steel for and we have been putting in temporary 
stringers and wooden braces. We have about 9 or 10 spans 
trussed up now, but we are trying to make them run until steel 
gets down where we can buy it. 

The President: — There is one thing on which Mr. Sim- 
mons dwelt for a short time, and on which I have always been 
a crank — even when steel was cheaper and more easily available 
than it is now, and that is — using old spans back in the track 
again. In my practice I have not only installed deck plate gird- 
ers again by doubling them up, but I have followed very largely 
the practice of shortening up truss spans and also cutting down 
to single-tra,ck, light, doii^ble^track spans that , have been taken 
out. Generally, when a fepan is taken out, th^e are some par- 
ticular members which- are weak, and those members, if the 
truss could be taken down, dismantled and put together again, 
could be reinforced and the truss would have a carrying 
capacity until a very material further increase in loads should 
take place. It is frequently possible by cutting down the truss 
span (sometimes a couple of panels) to install it in the track 
again. 
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Just recently I finished a bridge across the Trinity river at 
Dallas where a 200 ft. span was cut down to 162 ft. Two panels 
were taken out of it, but the same chords, bars and the compres- 
sion members were used. The work was all done in the rail- 
road shops. When the bridge was taken down I think it had a 
capacity of E-35 and it went back as E-60. When it was taken 
out it would not carry an engine weighing 80 tons on the drivers, 
but when it was put back it was rated for an engine carrying 150 
tons on the drivers. The cost of shortening it was only about 
one-quarter of the cost of a new bridge. 

I had another case of a double-track span being taken out at 
St. Louis. The spans were given a new floor system of single- 
track strength and no change whatever was made in the trusses 
and they now rate considerably over E-60. 

In the material yard of almost every railroad, up to the time 
that scrap got so high, could be found any number of old trusses 
for which the purchasing agent was trying to find a purchaser 
who would give from a cent to a cent and one-half a pound, and 
a lot of it is gone, I presume, because I have seen a lot of rail- 
road yards which have been depleted, but those old spans could 
have been reinforced and remodeled at a very small percentage 
of the cost of a new span and put back in service. There is more 
reason now for that than ever before. The bridges that are 
being taken out now are built of good material, and they can be 
reinforced and changed slightly and put back with a very sub- 
stantial increase in capacity. 

Sometimes we find some of the diagonal members are weak 
and the bridge is not good. If it is taken down and shipped to 
one of the machine shops on the railroad and worked over a 
little, it can be put back and it will have a capacity of from 20 
to 25 per cent in excess of its capacity when it was taken down. 

L. Jutton: — I recall several cases on the Northwestern 
where we have worked spans over without taking them out. 
They were reinforced and the weaker members were strength- 
ened by adding additional members. The work was done at a 
very low cost and the capacity of those bridges was changed 
from something like E-40 to better than E-60. 

W. M. Camp: — It probably is not saying anything new, 
but it has even been practical to add extra flange plates to the 
tops and bottoms of girders for a good many years, to make 
them stronger. 
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I. L. Simmons; — There is one point which has not been 
brought out. Take the old lattice spans built from 1888 to 1892 ; 
probably they will not rate higher than E-42 or E-43, while a 
good main line bridge should rate about 55 or 60 now. If you 
examine those spans you will see that the direct stress will 
probably be taken care of all right, with the exception of the 
rivets. In one case I have in mind on our main line we went 
over all the connections, knocked out the ^-in. rivets and put 
in %-in. redriven. We did this at a very moderate cost and we 
have a bridge now over which I am perfectly safe in putting 
an engine weighing up to E-55 or E-56, and I do it with no hes- 
itancy whatever. 

I think that at this time, before we consider taking out a 
bridge or a span at all, the first thing to do is to consider what 
we can do with it to keep it in. In looking over your rating 
chart, you may find a bridge rating about an E-42 and you say, 
"That has to come out," but get your diagram and see what 
parts of it are weak, and you may be surprised at the amount of 
good you can do that structure at a cost of from $400 to $600. 
I believe it is up to every one to see what can be done to carry 
over structures before figuring on putting in new ones. 

W. E. Alexander: — ^The International bridge on the Main 
Central at Vanceboro was first erected as a pin-connected bridge 
in 1888. After a while they found that it was not heavy enough 
for the loads they wanted to put on it. The way they strength- 
ened that was to make duplicate trusses, placing them on the 
outside of the original trusses. 

The President : — I will say that each particular steel bridge 
is a study in itself, and it is not an easy job for a bridge man to 
sit down with the plans of an old light span before him and say 
what ought to be done to that particular bridge to get it in 
shape. There is no doubt there are cases where duplicate 
trusses can be put in and connected up to work together. But 
it may be a question as to whether the expense required in that 
connection would be justified. 

Old bridge spans were built for certain types of engines. If 
the old engines and cars had increased in the same proportion 
in length as to weight, and if every member in the bridge had 
been designed exactly right in the first place, every part of the 
bridge would reach its maximum strength at the same time. But 
we often find in a bridge that perhaps 5 out of 25 members would 



214 DISCUSSION 

be stressed up to the limit of safety and the others might have 
many points of strength left in them. It is impossible to give a 
general answer as to whether duplicate trusses can be put in be- 
side the others and make it a practical, as well as an economical 
proposition. 

Now to get off of steel bridges and come to trestles. Down 
in the southwest they are very prodigal of -timber, and they do 
it because it comes to them easy. They go in and drive piles 
because some of them are rotting off at the ground line. .This 
is one of the worst wastes of material that I know of. There 
are so many ways in which that material can be conserved and 
saved. Let us consider a pile 40 ft. long that is half out and 
half below the ground. There is a section of about 4 ft. right 
in the center of that pile that must be thrown away, but the 
other 18 ft. below and the 18 ft. above the ground are still pretty 
nearly as good as when placed in service. We should find out 
how best to protect those piles at the ground line. There are 
many bridges built up to 10 years ago that can still be protected 
by some sort of a preservative coating. Boxes of salt might be 
put around them, at the ground line, or they might be sunk into 
the ground a little. 

Those are the stunts I think it is particularly valuable to 
follow at the present time. If some of you gentlemen who know 
so much more about it than I do will get up and tell about them 
it will be a valuable aid to us all. 

H. von Schrenk : — It might be of interest to know of some- 
thing I personally tried on half a dozen bridges with salt boxes. 
We had several trestles down in Louisiana built of rather sappy 
pine piling. We did not have the money to put in new oft ^s just 
then, and those that were in looked as if they should serve for a 
time, so we had some shallow boxes built immediately. The 
boxes extended out from the piles possibly 4 or 5 in., care being 
taken so that the bottom of the box did t]ot fit too closely around 
the pile. Then we ran a handcar full of Wck salt over the "oridge 
and simply shoveled the boxes full. Every time it rained' some 
of the salt would dissolve and run down beside the pile and stick 
there, finally drying and turning hard, so that after three or four 
rains the piles were practically like alabaster. We thought the 
ordinary length of time those piles would last could not be more 
than five or six years, but they are just as hard as stone today 
after 5 years* service. I don't remember the exact cost, but 
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it was SO small as to be almost insignificant. This last year I 
have been planning to put the same kind of work on some old 
trestles, which show decay, and I think we can make the piles 
last several years longer. Those piles are five years old at this 
time, and we probably would have had to replace them twice 
over if we had not adopted this expedient. 



INTELLIGENT RECLAMATION OF MATERIAL 

By C. A. Lichty, Chicago & Northwestern Railway 

The best materials are used in the construction and maintenance 
of railway bridges and buildings. Every employee of the bridge and 
building department should exercise his best judgment in the intelligent 
reclamation of the various materials used in his department. Good 
second-hand bridge timbers were often disposed of in by-gone days in 
a reckless manner. They were commonly used for backwalls in pile 
bridges, retaining walls, foundations, platforms, culverts, runways, side- 
walks, etc., while pile heads and second-hahd piling were in many cases 
burned, cast aside or given away. Many roads have in recent years 
built small mills which are equipped with inserted tooth saws for re- 
sawing and working up old bridge timbers into all kinds of good usable 
material. Old stringers with decayed ends have been worked up into lum- 
ber entirely fit for interior finish; new elm and maple pile heads can be 
sawed and turned into jack and cant hook handles; oak heads can be 
sawed into car stakes, ballast stakes, etc., while cedar heads can be 
sawed into shingles, as good as any wooden shingle on the market. 

The saw mill is not only useful for the working up of second-hand 
material, but it is very convenient for resawing all of the odd-sized lum- 
ber that is left over from the construction of buildings. Every material 
yard accumulates more or less new lumber of odd sizes, awaiting its 
turn perhaps for years before it can be used to advantage, while with 
the use of the small mill it can at once be converted into sizes that are 
suitable for immediate use. Old buildings replaced with new struc- 
tures, if not used elsewhere, should be torn down and all of the good 
material used for repairs or wherever it will work in to the best ad^ 
vantage. 

Iron bridges can in many cases be rebuilt or reinforced and put 
into shape to be placed back in the main line or at least on some of the 
branch lines of a railroad where they will be of service for many years 
more. Those too light for railway traffic may be used for overhead high- 
way bridges, etc. 

Care should be exercised to see that the reclamation of old ma- 
terials is not carried to the extreme or going beyond the economical 
limit. Many roads insist on the practice of keeping materials well 
picked up and properly taken care of, and in going to a reasonable 
limit in re-using good second-hand material wherever practical. There 
can be no question but that the reclamation of material can be made 
to pay large returns if properly handled and more than ordinary at- 
tention should be paid to this item during the present time when it is not 
only difficult to get new material but more difficult to get it over the 
road. 

Most of the railroads are going into the reclamation of material 
on a large scale. While the locksmith, the blacksmith and others have 
— in a sense — been engaged in the reclamation of tools and materials on 
a small scale for a long time, the roads are now going into it to the ex- 
tent of erecting separate shops for the purpose — equipped with special 
machinery, thereby working over at a small cost material which takes 
the place of new but which formerly may have gone into the scrap 
pile. 
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DISCUSSION 

The Secretary: — Some of the railroad journals have pub- 
lished a considerable amount of information during the past 
year on the reclamation of materials, and a good paper might 
well be made up from those articles. The Railway Maintenance 
published quite a number of articles on that subject within the 
past 10 or 12 months. 

I have made a study of the reclamation of materials on the 
Chicago & Northwestern and I am positive that we can make it 
pay. We have a'mill at Boone, la., where we saw up hundreds 
of carloads of good second-hand material into lumber of every 
description, from track shims and slope stakes up to the heaviest 
timbers used in buildings. During the past year we built a 
large elevator where long leaf yellow pine piles were used for 
the foundation. On account of difficult driving many of the pile 
heads ran in lengths varying from 6 to 15 ft. We had several 
carloads of this material and with the sawmill not far dis- 
tant, we promptly sawed these heads into the best kind of lum- 
ber, and it was all utilized. I have seen the time when all or 
most of this class of material went to waste because we had 
no convenient method of working it up. 

Mr. Knowles, in his paper, tells us how to reclaim ma- 
terials in the water supply department. The water supply men 
are always using and re-using second-hand material; we all 
know how difficult it is to get material in their line, and what 
it costs when we are able to get it. 

One of our members (E. R. Lewis, D. S. S. & A. R. R.) had 
an article in the Maintenance Engineer several months ago where 
he took exception to the attempts to conserve old material 
without considerable study of the question. He thought it in- 
advisable to try to reclaim some of the old material, saying it 
would cost more to handle it and put it into use than it was 
worth. This is true in some cases, no doubt, but I will cite an 
instance of an experinece I once had on the Northwestern. I 
was engaged in having scrap and usable material of all kinds 
gathered up, assorted and sent in (if not suitable for use in the 
same locality). Upon calling the attention of the division su- 
perintendent to the condition of things after a partial pick-up 
had been made he said, " I believe it does not pay to bother with 
such stuff; far better leave it alone and let the men work at 
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something else, — but you go ahead and after one hour's work let 
me know what is a fair estimate of the value of the material 
picked up." The material was picked up, much of it only scrap, 
but a great deal was as good as new. A fair estimate showed the 
value to be between $60 and $70. The superintendent decided 
that it would be a good plan to have a general clean-up made 
and it resulted in a number of carloads of material of all kinds 
valued at thousands of dollars. Of course pick-ups of such mag- 
nitude might not occur now, for we keep after such material 
all the time, — and it pays to do it. 

Mr. Howson is pretty well versed in this matter and I be- 
lieve he can say a few words to us on this subject that would 
be interesting. 

E. T. Howson: — I am sure that there is no man here who 
does not realize the importance of reclaiming materials under 
present conditions. It is not alone a question of economy, but in 
many cases it is one of providing ourselves with materials 
through that source when they are not available otherwise. 

The reference made by Mr. Lichty to the point originally 
raised by Mr. Lewis, touches a subject which I think is a most 
vital one. It don't pay to spend $2 to save $1 worth of material. 
Yet, under present conditions we should be careful not to use the 
old estimates. Material that was worth a dollar a year ago is 
very probably worth two or three dollars now. We have practi- 
cally got to revise all of our estimates to know just where we 
stand with reference to the economical limits to which we can 
go. 

Dr. von Schrenk spoke a few moments ago of the waste- 
ful habits that have grown up, particularly in the use of tim- 
ber, but also in the use of other materials, owing to their availa- 
bility. It is only in the last five or six years that the railways 
have begun to take notice of the scrap pile, and those that have 
been foremost in going through their scrap piles have made tre- 
mendous savings. There is a danger of overdoing it, but in 
nine cases out of ten, the loss at present is not from overdoing 
it but from neglecting it. Under present conditions the scrap 
pile offers large opportunities for culling over in order to get 
the materials to tide us over. Mr. Simmons and others have 
spoken of that. I think they have given instances that do not 
need any other amplification. Mr. Knowles' experience of dig- 
ging up the water pipe is another instance. 
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When you go to look for materials it is really surprising 
what you will find. I recall an instance where the general mana- 
ger of a western railroad started out to check up his track ma- 
terials a few years ago. He personally looked around the prop- 
erty and at one point he found 155 kegs of track spikes under 
a section foreman's tool house. When they had finished laying 
rails the year before the foreman had grabbed the spikes and 
thrown them under there to get them out of the way. 

G. W. Andrews: — For the last 15 years we have been 
studying the question of the conservation of material, and this 
subject has grown more extensive each year. As probably most 
of you know, our president, Mr. Willard, has been taking an ex- 
ceptionally active part in the National Council of Defense at 
Washington and he has been preaching conservation to us to 
such an extent that sometimes we feel that our names begin with 
a C. We have made, and are making, studies of conservation in 
almost every line of materials in which railroads have to deal, 
and if you will bear with me just a few moments, I will endeavor 
to tell you some of the important things we have worked on. 

Within -the last six or seven years we have been required 
to renew many of our structures on the main line territory to 
provide for heavier power which has grown so rapidly that the 
bridges became entirely too light ; we had to strengthen them at 
every conceivable point to take care of the weak members, and 
it was found necessary to renew many of them with heavier 
and more modern structures. 

In the beginning many of the structures were scrapped, but 
it was finally decided that no girder spans should be scrapped 
and that the truss spans should be kept as well. Within the 
last five years we have built a number of new lines in the coal 
territory in which every bridge entering into the construction 
of the new lines has been made of structures that were taken 
out of main line territory, strengthened and shortened. In some 
instances double track through spans have been reduced to single 
track spans, or double track through girders reduced to single 
track girders, or the floor systems taken out and deck girders 
made of them. In all cases this work has been done at a price 
far below the purchase price of new structures at that time. 
When we found some of the girders which Were entirely too 
light even for branch line territory, and where it was not ad- 
visable to double them up, we scrapped them, but we have now 
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discontinued that, and we are now cutting them up with the oxy- 
acetylene torch and reclaiming every part that it is possible to 
use again for any purpose whatever. We have our own bridge 
shop which enables us to do this work with a great deal of 
facility and in considerably less time than we could have done 
elsewhere. In these shops we build bridges of a type that it 
would be almost impossible to get the contracting bridge com- 
panies to consider. We do not throw away frogs under any cir- 
cumstances. They go to our maintenance shops at Martinsburg, 
where they are cut up and every part that is fit for use enters in- 
to the construction of new frogs. We are turning out now close 
to 500 frogs a month, most of them having parts of the old frogs 
in them. It is the same with the switches. We reduce the long 
switch point to a shorter length. Very often the switch is good 
for the entire length, but the point is snubbed off, so that is cut 
down to a shorter length. 

Formerly we burned all of our old wooden cars, but that 
pi'actice has been discontinued. We -have put in a reclaiming 
plant at Zanesville, where most of the wooden cars are disman- 
tled, or the old material is sent to Zanesville where it is sawed up 
in the right sizes to use in building construction for cars. The 
rods are sent to the system shop in Baltimore and rerolled. We 
don't use any of these reclaimed rods in bridge work, but we do 
use them for bolts of every character. Only last week I was 
in the reclaiming mill and I found that they had, at that time, 
something like 50 tons of reclaimed rods that formerly \vent 
into scrap iron. 

Until a very few years ago it was the custom of our divisions 
to scrap the^ old pumps. The repair shop would decide it could 
not do anything with them and they would go into the scrap 
heap. We took the matter in hand and had the pumps shipped to 
our Martinsburg shops, since which time (about 5 years), we 
have not purchased a new steam pump. 

We have scrap yards located at Baltimore, Glenwood and 
Pittsburgh, where all material is first separated and assorted, and 
every dollar's worth of material that is of value is collected and 
sent to one of the reclaiming shops where it is put in shape for 
future use. We feel that in doing this we are not only conserv- 
ing material, but that we are saving money, even based on the 
material, at former prices. At the present abnormal prices we 
are making a fortune for the company every day. 
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In pipe work we have found a number of cases similar to 
those Mr. Knowles has described, and in every case that I can 
recall every piece of pipe of value was reclaimed and used in 
some other point. We have practically eliminated the use of 
cast iron pipe for drainage sewers or culverts, and have substi- 
tuted concrete pipe, which we make of our own design. We are 
making three sizes, 24 in. 36 in. and 48 in., and we make it for 
just about bne-haif the cost if we purchased it. 

• Some years ago we were purchasing a 50,000 gal. water 
tank with cypress staves for about $275. To-day it costs $850. 
We have used methods to save the old tanks to the last moment. 
We have saved many tanks that in 1902 were declared to be ab- 
solutely unfit for service and they are still in service. We simply 
put in from 4 to 6 in. of fine concrete, made in the proportions of 
one, three and five, the stone being not more than lyi in. in 
diameter wherever possible. I say stone, because we get that 
from our quarry, but where it is not economical to ship from the 
quarries we do use gravel. The concrete is placed and then 
we place two or three additional hoops around the bottom of the 
tanks. In cases where decay or holes have developed in the 
staves above that point we claiup a piece of two or three-inch 
timber, well saturated with coal tai*, on the inside. Where the 
decay is so great we have even put struts across the tank to 
hold the clamps in place. In many cases where the decay is 
small we simply put it in with the 'wood clamp. 

We are showing a constant increase in economy in our 
methods, and, while we think we have this work well in hand, 
we have not stopped. We are going further in every line. We 
are at this moment installing a saw in the reclaimjng yard at 
Baltimore, where old bridge ties, stringers, and bridge tim- 
bers of all kinds will be sent and sawed up into planks or scant- 
lings. As most of us know, the first decay in a stringer shows 
at the end resting on the caps. Very often a length of 10 or 
12 ft. of the center of the stringer is good. Sometimes it is de- 
cayed on top, but if it is a J6-in. stringer there will often be 
12-in. of good timber from the bottom up, exclusive of the 
ends. We expect that the saving in the sawing of that material 
will almost meet our demand for material for small buildings, 
etc. 

Mr. Brantner: — Mr. Andrews has not yet referred to the 
actual results and costs. I will state that on all turntables, bridge 
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girders, etc., a credit of $22 a ton is allowed to the division 
from which they come. This enters into the first cost of re- 
manufactufing or remodeling the bridge-girders or turntables. 
The application of the new material and the labor on the bridges 
we are turning out are costing from 1^^ to 2j^2 cents. 

I will refer to a turntable condemned in 1910 as being unfit 
for service, which Mr. Andrews inspected and decided could be 
remodeled. It was sent to our shop where we removed the cor- 
roded angles and the cover plates and cut out the bad rivets, 
put in new material, reinforced it in certain spots, put in addi- 
tional angles and put the turntable back into service in April, 
1911, at a cost of $700. That turntable is still in service to-day, 
turning the largest engines. 

Mr. Markley: — I would like to inquire what the original 
length of that turntable was. 

Answer: Seventy feet. 

The President: — I would like to speak of some turntables 
which I have extended on the Texas & Pacific. In one instance 
a longer table was needed where a 60-ft. table was in, and in 
another instance a 75-ft. table had to be lengthened. In the case 
of the 75-ft. table a longer table had to be put in to turn the 
new engines, so the old 75-ft. table was taken out and extended 
to 85 ft. and put back .again. The wheels were left in the same 
place and the circle in the same radius, and that table has been 
in nearly a year now and is doing the work all right. 

On the Missouri Pacific I extended a good many of those ta- 
bles and they are all in use to-day. The cost of extending them 
is very nominal and a very great saving can be effected by 
extending 60 and 75-ft. turntables. And you have the additional 
advantage that they fit the old centers, and you can sometimes 
extend them in the same pits ; you can just extend the circle and 
put the table right back in the place of the shorter one. 

Mr. Andrews mentioned bridge stringers. I think a num- 
ber of you gentlemen will take ilssue with me that the best 
place for a bridge stringer which costs a small fortune now-a- 
days IS under the ties and not to be put down for a dump plank 
or to make a footing here and there; nothing breaks my heart 
more than to see a good bridge, stringer cut down and put in 
as a dump plank, when perhaps only two or three per cent of 
that stringer had served its usefulness. And it would pay better 
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to make concrete blocks of the same size to be used as footing 
blocks than to use a costly bridge stringer. 

It occurs to me that the life of the stringers in the first place 
can be extended by perhaps dropping salt down where the 
stringers join the cap and help preserve it that way, and after 
the stringers do have to come out there are a lot of better things 
to use them for than dump planks. It is better in many cases 
to buy new material for dump planks than to use the stringers 
that come out. 

J. P. Wood : — On all of our new work at the present time on 
which we use plain timber, where the stringers come together 
at the ends, where they rest on the caps and where the caps rest 
upon the piling, we are painting them with creosote oil as a 
precaution against decay. 

The President: — Mr. Ettinger, will you tell us something 
about the present situation as to paint and oils? 

C. Ettinger: — While it may sound queer, it is a fact that 
the paint market is not suffering to-day to the extent that the 
rest of the markets in the supplies necessary to carry on the rail- 
road business are. Paint has only increased in price from 8 
to perhaps 14 per cent, with the exception of some very high- 
class articles, and they can be left alone at this time. Our great- 
est trouble now is with labor. Most of the floating gangs doing 
painting work, high stage work, and the like, require young, ac- 
tive men. Nearly all of them are within the draft ages. 

One difiiculty at the outset of the war was the securing of 
durable colors needed for targets, etc., but the chemists of this 
country are fast getting up to the point now where they can 
equal the fellow on the other side of the ocean. 
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Note : This Association received the title — American Railway 
Bridge -and Building Association — at the 18th annual convention at 
Washington, D. C, October, 1908. Prior to that time it was called 
— Association of Railway Superintendents of Bridges and Buildings 
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Place. 


Date. 


Member* 
•hip. 


1 


St. Louis, Mo., 


Sept. 25, 1891 


60 


2 


Cincinnati, Ohio, 


Oct. 18-19, 1892 


112 


3 


Philadelphia, Pa., 


Oct. 17-19, 1893 


128 


4 


Kansas City, Mo., 


Oct. 16-18, 1894 


lis 


5 


New Orleans, La., 


Oct. 15-16, 1895 


122 


6 


Chicago, 111., 


Oct. 20-22, 1896 


140 


7 


Denver, Colo., 


Oct. 19-21, 1897 


127 


8 


Richmond, Va., 


Oct. 18-19, 1898 


148 


9 


Detroit, Mich., 


Oct. 17-18, 1899 


148 


10 


St. Louis, Mo., 


Oct. 16-18, 1900 


143 


11 


Atlanta, Ga., 


Oct. 15-17, 1901 


171 


12 


Minneapolis, Minn., 


Oct. 21-23, 1902 


195 


13 


Quebec, Canada, 


Oct. 20-22, 1903 


223 


14 


Chicago, 111., 


Oct. 18-20, 1904 


293 


IS 


Pittsburg, Pa., 


Oct. 17-19, 1905 


313 


16 


Boston, Mass., 


Oct. 16-18, 1906 


340 


17 


Milwaukee, Wis., 


Oct. 15-17, 1907 


341 


18 


Washington, D. C, 


Oct. 20-22, 1908 


368 


19 


Jacksonville, Fla., 


Oct. 19-21, 1909 


393 


20 


Denver, Colo., 


Oct. 18-20, 1910 


428 


21 


St. Louis, Mo., 


Oct. 17-19, 1911 


499 


22 


Baltimore, Md., 


Oct. 15-17, 1912 


524 


23 


Montreal, Que., 


Oct. 21-23, 1913 


570 


24 


Los Angeles, Cal., 


Oct. 20-22, 1914 


586 


25 


Detroit, Mich., 


Oct. 19-21, 1915 


665 


26 


New Orleans, La., 


Oct. 17-19, 1916 


710 


27 


Chicago, 111., 


Oct. 16-18, 1917 


704 
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G. J. Bishop 

C. P. Austin.... 
M. Riney 
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J. II. Cummiu... 
A. S. Markley.., 
G. W. Hinman.., 
C. C. Mallard..., 
S. F. Patteraon . . . 
N. W. Thompson, 
G. J. Bishop...., 
C. P. Austin. .. ., 

M. Riney , 

Wm. S. Danes.., 

H. Markley.., 

V. O. Kggleston . 
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J. H. Cummifi. 
A. S. Markley. 
C C. Mallard. 
W. A. Rogera. 
J. M. Staten. 
S. F. Patterson. 
\. W. Thompson 
Wm. S. Danes, 
i. H. Markley. 
W. O. Eggleston 
K. L. Heflin. 
\'\ W. Tanner. 
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Aaron S. Markley W. A. Rogers.... 
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W. A. Rogers. . . 


W. S. Danes 


and. V.-Pres. 


T. M. Staten 

Wm. S. Danes. . . 


B. F. Pickering. 


3rd. V.-Prea. 


A. Shane 
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B. F. Pickering.. 


A. Zimmerman . 


Secretary . . . . 


S. F. Patterson.. iS. F. Patterson. 
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N. W. Thompson 


f 


T. M. Strain 
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R. L. Heflin 


H. D. Cleaveland. 


Executive ^ 


F. W. Tanner . . . 


F W. Tanner.. 


Membera . 


A. Zimmerman . . . 


A. Montzheimer . 




H. D. Oeaveland W. E. Smith 


V 


A. Montzheimer. 


A. W. Merrick.. 



1901-1902. 



1902 190S. 



W. S. Danes . . . . , 

B. F. Pickering. , 

A. Shane , 

A. Zimmerman . , 

C. C. Malbrd.... 
S. F. Patterson.. 
N. W. Thompson 
A. Montzheimer . 

W. E. Smith 

A. W. Merrick... 

C. P. Austin 

C. A. Lichtv 

W. O Eggleston 



\\. F. Pickering. 

C. C Mallard. 

A. Shane. 

.\. Zimmerman. 

\. Montzheime* 

S. F. Patteraon. 

M. W. Thompaon 

W. E. Smith. 

A. W. Mernck. 

C. P. Austin. 

C. A. Lichty. 

W O Effgleston 
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President . . . 
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Secretary . . . 
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Executive 
Members 
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C. A. Lichty. . . . 

J. B. Sheldon . . . 
J. H. Markley... 
S. F. Patterson . . 
C. P. Austin.... 

R. H. Reid 

|W. O. Eegleston 
I A. E. Killam.... 

R. C. Sattley 

H. Rettinghoiise.. 
,f. S. Lemond.... 



C. A. Lichty. . . 

I. B. Sheldon., 

t H Markley. . 

K. H. Reid 

R. C. Sattley... 

S. F. Patterson.. 

C. P. Austin .... 
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H. Rettinghouse. 

T. S. Lemond... 
W. H. Finley.. 

C. W. Richey... 
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R. Sheldon . . . 

H. Markley... 

11. Reid 

R. C. Sattley 

1. P. Canty 

S. F. Patteraon. 
C. P. Austin...., 
H. Rettinehouse 
A. E. Killam. . . . . 
J. S. Lemond. ... 

C. W. Richey 

H. H. Eggleston 
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I. H. Markley. 
R, H. Reid. 
r. P. Canty. 
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F. E. Schall. 
S. F. Patterson. 
C. P. Austin. 
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A. E. Killam 
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r. W. Richrv 
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H. Rettinghouse. . 

F. E. Schall 
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C. E. Smith . . 
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CONSTITUTION * 



ARTICLE I. 

NAME. 



Section 1. This association shall be known as the American Railway 
Bridge & Building Association. 

ARTICLE II. 



OBJECT. 



•i' 



Section 1. The object of this association shall be the advancement of 
knowledge pertaining to the design, construction and maintenance of rail- 
way bridges, buildings and other structures, by investigation, reports and . 
discussions, providing a medium for the exchange of ideas to the end that 
bridge and building practice may be systematized and improved. 

Section 2. The association shall neither indorse nor recommend any 
particular devices, trade marks or materials, nor will it be responsible for 
any opinions expressed in papers, reports or discussions unless the same 
have received the endorsement of the association in regular session. 

ARTICLE III. 

MEMBERSHIP. 

Section 1. The membership of this association shall be divided into 
two classes — active and life members. 

Section 2. To be eligible for active membership, a person must be 
actively employed in railway service in responsible charge of the design, 
construction or maintenance of railway bridges, buildings or other struc- 
tures; a professor of engineering in a college or university of recognized 
standing; an engineering editor, or a government or private timber expert 

Section 3. To be eligible for life membership a person must have been, 
a member of the association for at least five years and in general must have 
retired from active railway service. The association, however, may waive 
the latter condition by a majority vote of the members at a regular session 
for good and sufficient reasons. A life member shall have all the privileges 
of active membership and shall not be required to pay annual dues. 

Section 4. Any member guilty of conduct unbecoming a railroad officer 
and a member of this association, or who shall refuse to comply with the 
rules of this association, may forfeit his membership on a two-thirds 
vote of the members present at any regular session of the association. 

Section 5. Membership shall continue until written resignation is re- 
ceived by the secretary, unless member has been previously expelled, or 
dropped for non-payment of dues in accordance with Section 1 of Article 
VII. 



♦ Revised October, 1914. Amended October, 1916. 

228 



CONSTITUTION 229 

ARTICLE IV. 

OFFICERS. 

Section 1. The officers of this association shall be a president, four 
vice-presidents, a secretary-treasurer and six executive members, all of 
whom shall constitute the executive committee. 

Section 2. The oast presidents of this association who continue to be 
members shall be entitled to be present at all meetings of the executive com- 
mittee, of which meetings they shall receive due notice, and be permitted to 
discuss all questions and to aid said committee by their advice ^nd counsel ; 
but said past presidents shall not have a right to vote, nor shall their presence 
be requisite in order to constitute a quorum. 

Section 3. Vacancies in any office for the unexpired term shall be 
filled by the executive committee without delay. 

ARTICLE V. 

EXECUTIVE COMMITTEE. 

Section L The executive committee shall exercise a general supervision 
over the financial interests of the association, assess the amount of annua] 
and other dues, call, prepare for and conduct general or special meetings and 
make all necessary purchases and contracts required to conduct the general 
business of the association, but shall not have the power to render the as- 
sociation liable for any debt beyond the amount then in the treasury not 
subject to other prior liabilities. All appropriations for special purposes 
must be acted upon at a regular meeting of the association. 

Section 2. Two-thirds of the members of the executive committee may 
call special meetings, thirty days' notice being given members by mail. 

Section 3. Five members of the executive committee shall constitute a 
quorum for the transaction of business. 



ARTICLE VI. 

election of officers and tenure of office. 

Section L Except as otherwise provided the officers shall be elected at 
the regular annual meeting of the association which convenes on the tliird 
Tuesday in October, and the election shall not be postponed except by unani- 
mous consent of the members present at said annual meeting. The election 
shall be by ballot, a majority of the votes cast being required for election. 
Any active member of the association not in arrears for dues shall be 
eligible for office, but the president shall not be eligible for reelection. 

Section 2. The president, four vice-presidents and secretary-treas- 
urer shall hold office for one year and the executive members for two 
years, three being elected each year. All officers will retain their offices 
until their successors are elected and installed. 

Section 3. The term of office of the secretary-treasurer may be 
terminated at any time by a two-thirds vote of the executive committee. 
His compensation shall be fixed by a majority vote of the executive 
committee. The secretary-treasurer shall also serve as secretary of the 
executive committee. 

Section 4. The secretary-treasurer shall be required to give bond in 
an amount to be fixed by the majority of the executive committee. 
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ARTICLE VI 1. 

ANNUAL DUES. 

Section 1. Every mcniLer upon joining the association shall pay to ihe 
secretary-treasurer three dollars membership fee and two dollars per 
year in advance for annual dues. No member one year in arrears for dues 
shall be entitled to vote at any election, and any member more than 
one year in arrears shall be itricken from the list of members at the 
discretion of the executive committee. * 

ARTICLE VITI. 

AMENDMENTS. 

Section 1. This constitution may be amended at any regular meeting 
by a two-thirds vote of the members present, provided that notice of 
the proposed amendment or amendments has been sent to the members 
at least sixty days previous to said regular meeting. 



BY-LAWS* 



TIME OF MEETING. 

1. The regular meeting of this association shall convene annually on 
the third Tuesday in October at 10 a. m. 

PLACE OF MEETING. 

2. Places of holding the next annual convention may be proposed at 
any regular session of the association. All the places proposed shall be sub- 
mitted to a ballot vote of the members present at the annual business session 
and the place receiving a majority of all votes cast shall be declared the lo- 
cation of the next annual meeting. If no place receives a majority of the 
votes cast, the place receiving the lowest number of votes shall be dropped 
on each subsequent ballot until a place is. chosen. 

3. It shall lie within the power of the executive committee to change 
the location of the meeting place if it becomes apparent that it is for the 
best interests of the association. 

QUORUM. 

4. At the regular meeting of the association, fifteen or more mem- 
bers shall constitute a quorum. 

DUTIES CF OFFICERS. 

5. The president shall have general supervision over the affairs of 
the association. He shall preside at all meetings of the association and of 
the executive committee; shall appoint all committees not otherwise pro- 
vided for, and shall be ex-officio member of all committees. He shall, 

^ Revised October, 1914. Amended October, 1915. 
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with the secretary-treasurer, sign all contracts or other written obliga- 
tions of the association which have been approved by the executive 
committee. At the annual meetting the president shall present a report 
containing a statement of the general condition of the association. 

6. The vice-presidents in order of seniority shall preside at meetings 
in the absence of the president and discharge his duties in case of a va- 
cancy in his office. 

7. It shall be the duty of the secretary-treasurer to keep a correct 
record of proceedings of all meetings of this as:ociat-on; to k.ep correct 
all accounts between this association and its members; to collect all 
moneys due the association, and deposit the same in the name of the 
association. He shall invest all funds not needed for current disburse- 
ments as shall be ordered by the executive committee. He shall pay all 
bills, when properly certified and approved by the president, and make 
such reports as ma/ be called for by the executive committee. He shall 
also perform such other duties as the association may require. 

' NOMINATING COMMITTEE. 

8. After each annual meeting the president shall appoint a committee 
of five members, not officers of the association, of whom two at least shall be 
past presidents, and two of whom shall have served on the committee the 
previous year, which shall prepare a list of names of nominees for of- 
ficers to be voted on at the next annual convention, in accordance with 
Article VI of the constitution, said list to be read at the first- session of 
the second day of said convention. Nothing in this section shall be con- 
strued to prevent any member making further nominations. 

AUDITING COMMITTEE. 

9. At the first session of each annual meeting the president shall ap- 
point a committee of three members, not officers of the association, whose 
duty it shall be to examine the accounts and vouchers of the secretary- 
treasurer and certify as to the correctness of his accounts. Acceptance 
of this committee's report will be regarded as the discharge of the com- 
mittee. 

COMMITTEE ON SUBJECTS FOR DISCUSSION. 

10. After the annual meeting the president shall appoint a committee 
whose duty it shall be to prepare a list of subjects for investigation to be 
submitted for approval at the next convention. 

COMMITTEES ON INVESTIGATION. 

11. After the association has adopted the list of subjects for investi- 
gation the president for the succeeding year shall appoint the committees 
who shall prepare the subjects for report and discussion. He may also ap- 
point individual members to prepare reports on special subjects, or to report 
on any special or particular subject. 

PUBLICATION COMMITTEE. 

12. After each annual meeting the executive committee shall appoint a* 
publication committee consisting of three active members whose duty it shall 
be to cooperate with the secretary in the issuing of the publications of the 
association. The assignment of this committee shall be such that at least 
one member shall have served on the committee during the previous year. 
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ORDER OF BUSINESS. 

13. 1st — Registration of members. 

2nd — Reading minutes of the last meeting. 

3rd — Admission of new members. 

4th — President's address. 

5th — Report of secretary-treasurer. 

6th — Paynient of annual dues. 

7th — Appointment of special committees. 

8th — Reports of standing committees. 

9th — Unfinished business. 
10th — New business. 
11th — Election of officers and selection of place for holding next 

annual meeting. 
12th — Installation of officers. 
13th — Adj ournment. 

(Report of nominating committee to be read at first session of second 
day — Section 9 of By-Laws.) 

X 

DECISIONS. 

14. The votes of a majority of the members present shall decide an> 
question, motion or resolution which shall be brought before the association, 
unless otherwise provided. 

DISCUSSIONS. 

15. All discussions shall be governed by Robert's rules of order. 



DIRECTORY OF MEMBERS 



Aagaard, P., Chief Inspector, I. C. R. R., Chicago. 

Ailcs, N. C, Asst Val. Engr., D. & H. Co., Albany, N. Y. 

Airmet, E. S., For. Ptr., O. S. L. R. R., Salt Lake City. 

Alexander, W. E., Supt. B. and B., B. & A. R. R., Houlton, Me. 

Allard, E. E., For. B. & B., Mo. Pac. Ry., St. Louis. 

AUcn, T. H., Supv. B. & B., C. & O. Ry., Hinton, W. Va. 

Althof, L. W., Asst. Maint. Engr., U. P. R. R., Omaha, Neb. 

Anderson, Aueust, Gen'l For. B. and B., L. S. & L Ry., Marquette, Mich 

Anderson, L. J., For. B. and B., C. & N. W. Ry., Escanaba, Mich. 

Andrews, G. W., Asst. to Eng. M. of W., B. & O. R. R., Baltimore, Md. 

Andrews^ T. O., Ind. & Frankfort R. R., Lebanon, Ind. 

Archbold, H. L., Asst. Engr., Sou. Pac. Co., Los Angeles, Cal. 

Arey, R. J., 541 So. Cummings St., Los Angeles, Cal. 

Ashby, E. B., Consulting Engr., L. V. R. R., New York City. 

Ashmore, A. B., Supv. B. & B., M. L. & T. Co., Lafayette, La. 

Ashton, D. H., Asst. Engr., L. A. & S. L. R. R., Salt Lake City. 

Auge, E. J., Chief Carp., C. M. & St. P. Ry., Wells, Minn. 

Austin, C. P., 107 Park St., Medford, Mass. 

Bach, C. F., For. B. & B., C. & N. W. Ry., Belle Plalne, Iowa. 

Bailey, F. W., Supt. M. of W., S. A. & A. P. Ry., Yoakum, Tex. 

Bailey, S. D., M. C. R. R., Detroit, Mich. 

Ball, E. E., Div. Engr.. A. T. & S. F. Ry.. Fresno, Cal. 

Ballard, C. F., Carp. For., S. A. L. Ry., Peachland, N. C. 

Baluss, F. C, Engr. B. & B., D. M. & N. Ry., Duluth, Minn. 

♦Barber, N. N., Stone & Webster Eng. Corp., Rock Island, 111. 

Barger, T. R., For. B. & B., L. & N. W. R. R., Homer, La. 

Barnes, O. F., Div. Engr., Erie R. R., Jersey City, N. J. 

Barrett, E. K., Supvr. B. and B., F. E. C. Ry., St. Augustine, Fla. 

Barrett J. E., Supt. of Track, B. and B., L. & H. R. Ry., Warwick, N. Y 

Barry, E. J., Bldg. Insp., D. L. & W. R. R., Hoboken, N. J. 

Barton, M. M., 311 No. 34th St., Philadelphia, Pa. 

Bates, Onward, Civil Engineer, McCormick Bldg., Chicago. 

Beal, F. D., 800 Fife Bldg., San Francisco, Cal. 

Bean, C. C, Contractor, 243 Benton St., Freeport, III. 

Beard, A. H., 705 No. 11th St., Reading, Pa. 

Beckman, B. F., Engr., F. S. & W. R. R., Fort Smith. Ark. 

Beeler, C. L., Asst. Engr., N. Y. N. H. & H. R. R., New Haven, Conn. 

Beeson, R. W., Div. For. B. and B., C. & S. Ry.. Trinidad, Colo. 

Bender, Henry, For. B. & B., C. & N. W. Ry., Eagle Grove, la. 

Bcnz, P. A., Div. Engr., B. R. & P. Ry., E. Salamanca, N. Y. 

Berry, J. S., Supt. B. and B., S. L. S. W. Ry., St. Louis, Mo. 

Bibb, J. M., Supvr. B. and B., L. & N. R. R., Birmingham, Ala. 

Bigelow, F. M., Supv. B. & B., L. A. & S. L. R. R., Salt Lake City. 

Bishop, McClellan. Mast. Carp., C. R. I. & P. Ry., El Reno. Okla 

Bishop, R. R.. For. B. and B.. L. A. & S. L. R. R., Salt Lake City. 

Black, G. W., Supt. McGrath Sand & Gravel Co., Pekin, 111. 

♦In the National Service. 
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Black. J. D., Supvr. B. and B., P. M. R. R., Saginaw, Mich. 
Blake, L. M., Supv. B. & B., B, & M. R. R., St. Johnsbury, Vt. 
Blowers, S. H., For. Carp., B. & O. R. R., Columbus, O. 
Bock, J. G., Gen. Br. Insp., C. St. P. M. & O. Ry., St. Paul, Minn. 
Bohland, J. A., Br. Engr., G. N. Ry., St. Paul. Minn. 
Bonner, J. K., Asst. Supvr. B. & B., N. Y. C. R. R., Jlochester, N. V. 
Bourgeois, F. J., Supv. B. & B., N. O. G. N. R. R., Bogalusa, La. 
Bouton, W. S., Engr. of Bridges. B. & O. R. R., Baltimore Md. 
Bowers, Stanton, Mast. Carp., P. C. C. & St. L. Ry., Bradford, O. 
Bowers, S. C. Mast. Carp, of Brdgs.. P. C. C. & St. L. Ry.. Stcubenvillc. O. 
Bowman, R. M., Hw. Engr., Office of Public Roads, Washington, D. C. 
Boyd, G. E., Div. Engr., D. L. & W. R. R., Buffalo, N. Y. 
Boyer, Grant, Div. For. B. & B., M. C. R. R., Detroit, Mich. 
Brantncr, Z. T., Supt. M. of W. Shops, B. & O. R. R., Martinsburg, W. Va. 
Bratten, T. W., Supvr.. B. and B.. S. P. Co., Oakland Pier. Cal. 
Brewer, W. A., Asst. Engr., I. C. C, 914 Karpen Bldg., Ch'cago. 
Bricker, H. R., Inspr. M. of W., B. & O. R. R., Baltimore, Md. 
Bridges. T. H., Asst. For. B. & B., St. L. I. M. & S. Ry., McGehee, Ark. 
Briggs, B. A., 311 E. Cache la Paudre St., Colorado Springs, Colo. 
Brookhart, N. D., Supv. B. & B., O. S. L. R. R., Pocatello, Idaho. 
Brooks, G. E., Mast. Carp., C. R. I & P. Ry., Rock Island, 111. 
Brown, Alf^ B. & B. Inspr., P. E. Ry., Los Angeles, Cal. 
Brown, C. W., Sou. Pac. Co., Mina, Nevada. 
Brown, E. H., Supv. B. & B., N. P. Ry., Minneapolis, Minn. 
Brown, Thos., Br. Inspr., P. M. R. R., Saginaw, Mich. 
Browne, J. B., Gen'l For. B. and B., K. C. C. & S. Ry., Clinton, Mo. 
Browne, J. S., Asst. Engr.. N. Y. N. H. & H. R. R., New Haven, Conr. 
Bruce, R. J., Genl. Bldg. Inspr., Mo. Pac. Ry., St. Louis, Mo. 
Buck, A. J., Chief Carpenter, C. M. & St. P. Ry., Tacoma. Wash. 
Buckley, J. E., Supvr. B. & B.. B. & M. R. R., Nashua. N. H. 
Bulger, Hugh, For. B. & B., Sou. Pac. Co., Oakland Pier, Cal. 
Burckhalter, F. L., Supt. Sou. Pac. Co.. Portland. Ore. 
Burgess, W. H., Supvr. B. & B., Sou. Pac. Co., Stockton, Cal . 
Burke, Daniel, Supvr. B. and B., Sou. Pac. Co.. Tucson, Ariz. 
Burnett, W. L., For. B. & B.. St. L. I. M. & S. Ry.. Eudora. Ari- 
Bums, W. E., Asst. Eng., S. P. Co., San Francisco (care of G. W, Rear). 
Burpee, Moses, Chief Engr., B. & A. R. R., Houlton. Maine. 
Burrell. F. L., Gen'l For. B. and B.. C. & N. W. Ry.. Fremont, Neb. 
Byrd, J. E., Asst. For. B. & B., St. L. I. M. & S. Ry., McGehee, Ark. 
Byrd, L. J., For. B. & B., St. L. I. M. & S. Ry., Dermott. Ark. 
Byrd, W. E., Asst. For. B. & B., St. L. I. M. & S. Ry., McGehee, Ark. 

Cahill, E., Genl. For. B. & B., D. L. & W. R. R., Scranton, Pa. 

Caldwell, J. M., Insp. B. and B., C. I. & L. Ry., Lafayette, Ind. 

Caldwell, J. T., For. B. Sz B.. Sou. Pac. Co.. Bakersfield, Cal. 

Camp, W. M., Editor, Railway Review, Chicago. 111. 

Candee, Eldridge E., Sup B & B, N Y N H &HRR, New London, Conn. 

Candee, Elliot E., Dist. Br. For., NYNH&HRR, Waterbury, Conn. 

Canty, J. P., Supvr. B. and B.. B. & M. R. R., Fitchburg, Mass. 

Cardwell, W. M., Mast. Carp., W. T. Co.. Washington, D. C. 

Carmichael, Wm., St. J. & G. I. R. R.. St. Joseph. Mo. 

Carpenter, J. T., 1101 Upper 3rd St., Evansville, Ind. 

Cary, E. L., Richmond, Mo. 

Case, F. M., For. W. S.. C. & N. W. Ry.. Belle Plaine. la. 

Casey, W. W., For. B. & B., K. C. S. Ry.. Texarkana, Texas. 

Catchot, A. J., Supvr. B. & B., L. & N. R. R., Ocean Springs, Miss. 

Caylcy. W., Supvr., G. T. Ry., Stratford. Ont. 

Clark, H. W., Supv. B. & B., Mo. Pac. R. R., Atchison, Kans. 

Clark. J. H., Asst. Engr., Sou. Pac. Co., Los Angeles. Cal. 

Clark, W. A., Chief Engr.. D. & T. R. R. R.. Dulnth, Minn. 

Clopton, A. S., Supvr. B. & B., M. K. & T. Ry., Oklahoma City, Okla. 
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Clothier, E. E., Chief Carp., C. M. & St. P. Ry.. Mobridge, So. Dak. 

Cofl&n, S. P., Supv. B. & B., B. & M. R. R., Charlestown, Mass. 

Collings, Edwd., Chidf Carp., C. M. & St. P. Ry., Perry, Iowa. 

cole, J. E., Gen'l Inspr., Sou. N. E. Ry., Providence, K. 1. 

Conn, F. J., Supvr. B. & B., C. N. O. & T. P. Ky.. Lexington, Ky. 

Cooper, H. A., Roadmaster, T. 1. Ry., Gananoque, Ont. 

Copland, A. C, Office Engr., C. & O. Ry., Richmond, Va. 

Copp, J. P., 2626 Bond Ave., E. St. Louis, 111. (Roberts & Schaeffer Co.) 

Corbin, W. S., For. B. and B., Sou. Pac. Co., San Pedro, Cai. 

Corey, S. T., Ch. Dftsman, Br. Dept., C. R. 1. & P. Ky.. ChicuK . 

Cota, G. M., Ch. Clerk, Eng. Dept., C. Vt. Ry., St. Albans, Vt. 

Counts, D. E., Supv. B. & B., W. & A. R. R., Dalton, Ga. 

Cowsert, L. A., Supv. W. S., C. N. O. & T. P. Ry., Danville, Ky. 

Crawford, J. A., B. & B. Master, C. N. Ry., Saskatoon, Sask. 

Crites, G. S., Asst. Engr., B. & O. R. R., Baltimore, Md. 

Cronin, Jnc, For. B. & B., C. & N. W. Ry., Winona, Minn. 

Crosman, D. M., Asst. Engr., Sou. Pac. Co., Los Angeles, Cal. 

Cullen, F. P., For. B. & B., O. S. L. R. R., Pocatello, Idaho. 

CuUcn, J. F., For. B. & B., O. S. L. R. k., Pocatclio, Idaho. 

Cummin, Joseph H., Brightwaters, N. Y. 

Cunningham, A. O., Chief Engr., Wabash R. R., St. Louis, Mo. 

Curtin, William, Contractor, Govan, Saskatchewan. 

Dale, Chas., For. W. S., T. C. R. R., New Orleans, La. 

Dalstrom, O. F., Bridge Engr., C. & N. W. Ry., Chicago. 

Danes, K. C, Gen. For., Wabash R. R., Peru, Ind. 

Danes, W. S., Engr. M. of W., Wabash R. R, Peru, Ind. 

Decker, H. H., Contractor, 2915 IngersoU Ave., Des Moines, la. 

Degnan, L. V., 1834 Hearst Ave., Berkeley. Cal. 

Demars, E. A., G. F. Plumb. & W. S., O. S. L. R. R., Salt Lake City. 

Derr, W. L., bupt.. C. G. W. R. R., Clarion, Iowa. 

Dickerson, O. H., Prin. Asst. Engr., D. & L R. R. R., Duluth, Minn. 

Dickson, Geo.. For. Brdgs., Sou. Pac. Co.. Oakland, Cal. 

Dickson, G. H., Asst. Engr., B. & B., T. & N. O., Ry., North Bay, Ont. 

Dittmar, F. C, Br. For., Sou. Pac. Co., Los Angeles, Cal. 

Donaldson, C. E., Actg. G. F. B. & B., C. Vt. R. R., St. Albans, Vt. 

Douglas, L. H., Mast. Carp., B. & O. R. R., Cleveland, O. 

Drake, R. M., M. of W. Asst., Sou. Pac. Co., San Trancisco, Cal. 

Draper, F. O., Supt. of Bridges, 1. C. R. R., Chicago. 

Draper, I. A., Steel Erec. For., O. S. L. R. R., Pocatello, Idaho. 

Drum, H. R.. Chief Carp., C. M. & St. P. Ry., Mitchell, S. D. 

Duckett, W. E.. Asst. Engr., C. M. & St. P. Ry., Minneanols, Minn. 

Dufort, S. E., Supv. B. & B., B. & M. R. R., Concord, N. H. 

Dupree, James, For. W. S., C. T. H. & S. E. Ry., Crete. 111. 

Durfee, T. H., For. B. and B., C. & N. W. Ry., Huron, S. D. 

Eastcn, G. A., Gen. Scale Insp., Sou. Pac. Co., West Oakland, Cal. 
Edwards, W. R., Sr. Struct. Engr., I. C. C, Washington. D. C. 
Eggcrs, C. H., Mast. Carp.. C. R. I. & P. Ry.. Little Rock, Ark. 
Eggleston, H. H., Supvr. B. & B., C. G. W. R. R., Des Mo nes. la. 
Eefi^leston, W. O., Insp. of Bridges, Erie R. R.. Huntington, Ind. 
FH«*r, W. E., Mast. Carp., C. B. & Q. R. R.. Burlington, Toxva. 
Elliott, R. O.,. Supvr. B. and B., L. & N. R. R.. Nashville, Tenn. 
Elwell. H, A., Supvr. B. & B., C. G. W. Ry.. Clarion, la. 
Ksping. Chas.. Mast. Carp.: B. & O. C. T. R. R.. Chi'ago. 
Estes, C. F., For. Brdgs., Pac. Elec. Ry., Los Angeles, Cal. 
Ettinger, C, Gen. Ptr. For.. I. C. R. R.. Chicaeo. 
Eubanks, J. E., Br. For., S. A. L. Ry., Yulee, Fla. 
Evans, J. J., Supvr. Signals, P. M. R. R., Saginaw, Mich. 
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Fair, E. W., Supvr. B. & B., B. R. & P. Ry., Du Bois, Pa. 

Fake, C. H., Engr. M. of W., M. R. & B. T. Ry., Bonne Terre, Mo. 

Farlow, R. F., Mast. Carp., B. & O. S. W. R. R., .Chillicothe, O. 

Faulkner, L. £., Ch. Engr., Miss. Cent R. R., Hattiesburg, Miss. 

Fellows. C. W., For. W. S., C. & S. Ry., Denver, Colo. 

Fenwick, G. H., Gen. Br. For., M. C. R. R., St. Thomas, Ont. 

Ferdina, A. H., For. B. & B., St. L. I. M. & S. Ry., St. Louis. 

Ferris, B. F., For. B. and B., Sou. Pac. Co., Los Angeles. 

Findley, A., 929 Wash. Ave., Portland, Me. 

Fink, Albert, Gen. For. B. &. B., D. L. & W. R. R., Buffalo, N. Y. 

Finley, W. H., Ch. Engr., C. & N. W. Ry., Chicago. 

Fisher, J. F., Bridge Inspr., Sou. Pac. Co., Sacramento, Cal. 

Fisher. Morris, Supvr. B. & B., Sou. Pac. Co., Ogden, Utah. 

Fisk, C. H., Ch. Engr. Const., St. Louis, 5142 Westminster PL, St. I^ouis. 

Fitzgerald, J. M., Roadmaster, C. of G. Ry., Macon, Ga. 

Fletcher, J. W., Roadway Supt., Car. & N. W. Ry., Chester, S. C. 

Fletcher, W. H., 108 7th Ave., Nashville, Tenn. 

Flint, C. F., For. B. and B., C. V. R. R., St. Albans, Vt. 

Flynn, M. J., For. B. and B., C. & N. W. Ry., Chicago. 

Forsgren, Oscar, Brigham, Utah. 

Fraser, Alex., Supvr. B. & B., Sou. Pac. Co., Bakersfield, Cal. 

Fraser, James, Ch. Engr., N. S. W. Govt. Rys., Sydney, N. S. W. 

Fraser, Neil, Supv. B. & B., Sou. Pac. Co., Dunsmuir, Cal. 

Frazier, W. C, Supvr. B. and B., L. A. & S. L. Ry., Los Angeles. 

Froese, Julius, Gen. For. B. & B., A. T. & S. F. Ry., Lajunta, Colo. 

Fullerton, J. H., Supv. B. & B., B. & M. R. R., Woodsville, N. H. 

Gable, Franklin, For. Carp., P. & R. Ry., Catawissa, Pa. 

Gaby, F. A., Ch. Engr. P. C. of Ont., Toronto, Ont. 

Gagnon, Ed., Supvr. B. and B., M. & St. L. R. R., Minneapolis, Minn. 

Galloway, W. J., Mast. Carp., S. A. L. R. R., Hamlet, N. C. 

Gardner, E. F., Mast. Carp., Erie R. R., Buffalo, N. Y. 

Gamer, R. D., Engr. Const., S. N. E. Ry., Providence, R. I. 

Gaunt, Fred, Ptr. For., O. S. L. R. R., Pocatello, Idaho. 

Gaut, J. B., Supt. B. & B., G. T. Ry., Chicago. 

♦Gauthier, A. L, Supvr. B. & B., B. & M. R. R., Concord, N. H. 

Gchr, B. F., Mast. Carp., P. C. C. & St. L. Ry., Richmond, Ind. 

Gentis, Ira, B. and B. Foreman, Sou. Pac. Co., Oakland, Cal. 

George, W. J., Bay Road, Claremont, W. Australia. 

Gerst, H. A., Asst. Engr., Bridge Dept., G. N. Ry., St. Paul, Minn. 

♦Gilman, A. F., 1310 Hinman Ave., Evanston, 111. 

Giusto, Peter, For. B. & B.^ Sou. Pac. Co., San Francisco. 

♦Given, J. A., Asst. Div. Engr., Sou. Pac. Co., Sacramento, Cal. 

Glasgow, J. F., Gen For B & B, C St P M & O Ry, Worthington, Minn. 

Gnadt, C, Br. For., St. L. I. M. & S. Ry., Poplar Bluff, Mo. 

Goldmark, Henry, Cons. Engr., 103 Park Ave., New York City. 

Goldsmith, E. L., Supt. Const, L. I. R. R., Jamaica, N. Y. 

Gooch, C. W., 1325 W. 9th St., Des Moines, la. 

Gongoll, O. C, Asst. Supt. B. & B., Soo Line, Minneapolis, Minn. 

Gradt, Chas. Ch. Carp., C. M. & St. P. Ry., Savanna, 111. 

Graham, F. N., Asst. Engr., D. M. & N. Ry., Duluth, Minn. 

Graham, Wm., C. E., 3027 Windsor Ave., Baltimore, Md. 

Gratto, James, Supvr. B. & B., S. P. Co., Los Angeles, Cal. 

Graves, Lon, For. B. & B., St. L. I. M. & S. Ry., Dermptt, Ark. 

Green, C. F., Supvr. B. and B., Sou. Pac. Co., Sacramento, Cal. 

Green. E. H. R., Pres., Texas Midland R. R., Terrell. Tex. 

Green, Z. A., Pilot, Fed. Val., G. C. & S. F. Ry., Galveston, Tex. 

Greiner, J. E., Civil Engineer, 605 Continental Bldg., Baltimore, Md. 

Griffith, F. M., Supvr. B. and B., C. & O. Ry., Covington, Ky. 

Grover, J. H., Gen. For. W. S., A. T. & S. F. Ry., Needles, Cal. 

Guild, Edward, Supv. B. & B., P. M. R. R., Grand Ledge, Mich. 
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Giiire, W. A., For. B. & B., St. L. I. M. & S. Ry., Lake Providence, La 
*Guppy, B. W., Engr. Structures, B. & M. R. R., Boston, Mass. 
Guretzky, J., Supvr. B. &. B., Col. Mid. Ry., Colorado City, Colo. 

Hadwen, L. D., Engr. Masy. Const., C. M. & St. P. Ry., Chicago, 111. 
Haley, W. S., Res. Engr., N. Y. C. R. R., Toledo, O. 
Hall, N. L., Supvr. B. & B., Sou. Ry., Greensboro, N. C. 
Hall, Thomas, Asst. Supt. Bldgs., M. C. R. R., Jackson, Mich. 
Hampton, H. A., Asst. Div. Engr., Sou. Pac. Co., Portland, Oregon. 
^Hancock, John, Engr. B. & B., U. Trac. Co. of Ind., Anderson, Ind. 
Hand, Geo. W., Valuation Engr., C. & N. W. Ry., Chicago. 
Hanks, G. E., 814 No. Wash. Ave., Saginaw, Mich. 
Hansen, Robt., Carp. For., Sou. Pac. Co., West Oakland, Cal. 
Hansen, Rupert, 517 Redondo Ave., Salt Lake City, Utah. 
Hargrove, J. C, For. B. & B., St. L. I. M. & S. Ry., McGehee, Ark. 
Harlow, A. W., Mast. Carp., Erie R. R., Huntington, Ind. 
Harman, H. H., Engr. of Brs., B. & L. E. R. R., Greenville, Pa. 
Harman, Wm. C, Br. Inspr., Sou. Pac. Co., Bakersfield, Cal. 
Harris, C. J., For. B. and B., O. S. L. R. R., Roberts, Idaho. 
Harris, W. B., Supv. of Track, M. & O. R. R., Corinth, Miss. 
Harrison, Chas., Gen. For. B. & B., M. O. & G. Ry., Muskogee, Okla. 
Harshbargcr, C. A^ Asst. Br. For., O. S. L. Ry., Ontario, Ore. 
Hartley, James, Supvr. B, and B., N. P. Ry., Staples, Minn. 
Harvey, E. H., St. L. I. M. & S. Ry., Montrose, Ark. 
Hausgen, W., Supvr. B. and B., M. P. Ry., Sedalia, Mo. 
Hawk, A. T., Archt., C. R. I. & P. Ry., Chicago. 
Hawkins, E. P., Genl. R. M.. St. L. I. M. & S. Ry., McGehee, Ark. 
Hayes, J. L., Div. Engr., C. R. L & P. Ry., Rock Island, 111. 
Heiszenbuttel, H., Genl. For. B & B., C. &. N. W. Ry., Norfolk, Neb. 
Henderson, J., Foreman B. and B., G. T. Ky., St. Thomas, Ont. 
Henderson, R. C, Mast. Carp., C. H. & D. Ry., Dayton, O. 
Herrig, C, For. W. S., C. & N. W. Ry., Wall Lake, Iowa. 
Hicks, Wm. G., M. of W. Dept., L. I. R. R., Jamaica, N. Y. 
Higgins, H. K., Cons. Engr., 209 McBride St., Jackson, Mich. 
Hill, H. R., Asst. Supvr. B. & B., L. & N. R. R., Birmingham, Ala. 
Hinchee, J. M., For. B. & B., Sou. Pac. Co., Los Angeles, Cal. 
Hitesman, U. S., Gen. For., N. Y. C. R. R., New York City. 
Hodges, F. J., C. C, M. C. R. R., Jackson, Mich. 

Hodges, H. P., Asst. Engr. W. S., N. C. & St. L. Ry., Nashville, Tenn. 
Hofccker, Peter, Supvr. B. and B., L. V. R. R., Auburn, N. Y. 
HofiFman, Geo. M., For. Ptr., P. & R. Ry., Shamokin, Pa. 
Holcomb, J. W., Supvr. B. & B., L. V. R. R., Buffalo, N. Y. 
Holdridgc, H. D., Supvr. B. and B., Y. & M. V. R. R., Vicksburg, Miss. 
Hopkc, W. T., Mast. Carp., B. & O. R. R., Grafton, W. Va. 
Homing, H. A., Supt. of Bldgs., M. C. R. R., Jackson, Mich. 
Horth, A. J., Mast. Carp., Erie R. R., Meadville, Pa. 
Hotson, Wm. B., Supt. B. & B., E. J. & E. Ry., Joliet, 111. 
Howson, E. T., Eng. Editor, Railway Age Gazette, Chicago, III. 
Hubbard, A. B., 32 Banks St., West Somerville, Mass. 
Hudson, B. M., Supt. T. & B. V. Ry., Teague, Tex. 
Hull, K. S., Supt., G. C. & S. F. Ry., Temple, Tex. 
Humbert, A. T., Mast. Carp., B. & O. R. R., New Castle Jet., Pa. 
Hume, E. S., Deputy Com'r., W. A. Govt. Rys., Perth, W. Australia. 
Hunciker. John, For. Bridare Erection. C. & N. W. Ry.. Chicago. 
Huntoon, J. S., Supv. Bridges, M. C. R. R., Detroit, Mich. 
Hurst, Walter, Inspector. C. B. & Q. Ry., Chicago, 111. 
Hutchens, J. A., Bridge Insp., Sou. Pac. Co., Ogden, Utah. 

Ingalls, F., Supvr. B. and B., N. P. Ry.. Jamestown, N. D. 
Ingram, Floyd, Supvr. B. and B.. L. & N. R. R.. Erin, Tenn. 
Innes, J., Gen. For., G. T. Ry., Hamilton, Ont. 
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Irving, T. J., Asst. Engr., C. & N. W. Ry., Boone, Iowa. 

Irwin, J. W., Genl. For. B. & B., C. & N. W. Ry., Chadron, Neb. 

Isaacs, Jno. D., Consulting Engr., Sou. Pac. Co., New York City. 



Jack, H. M., Genl For. B. and B., I. & G. N. R. R.. Palestine, Tex. 

Jackson, E. A., For. B. & B., St. L. I. M. & S. Ry., McGehee, Ark. 

Jackson, W. J., Div. Engr., C. & N. W. Ry., Winona, Minn. 

James, A. J., Gen. For. B. & B., A. T. & S. F. Ry., Topeka, Kans. 

James, Harry, Gen'l For. B. and B., C. & S. Ry., Denver, Col. 

James, R. E., Sup v. B. & B., L. V. R. R., Say re, Pa. 

Jennings, Geo. H., Asst. Ch. Engr., E. J. & E. Ry., Joliet, 111. 

Jensen, C. A., For. B. & B., Sou. Pac. Co., Los Angeles, Cai. 

Jewell, J. O., Supt B. and B., C. T. H. & S. E. Ry., Terre Haute, Ind 

Johnson, C. H., For. B. & B., P. M. R. R., Reese, Mich. ! 

Johnson, Maro, Asst. Engr., I. C. R. R., Chicago. 

Johnson, Nels, Sup v. B. & B., C. G. W. R. R., St. Charles, 111. 

Johnson, Phelps, Pres. St. Lawrence Bridge Co., Montreal, Que. 

Johnston, C. E., Genl. Mgr., K. C. Sou. Ry., Kansas City, Mo. 

Johnston, J. H., Supt. B. & B., G. T. Ry., Montreal. Que. 

♦Jonah, F. G., Chief Engr., St. L. & S. F. R. R., St. Louis, Mo. 

Jonas, H. F., Engr. Struct., S. P. Lines, Tex. & La., Houston, Tex 

Jones, L. E., Asst. Engr.. N. O. & N. E. R. R., New Orleans, La. 

Jones Puscy, Act. Engr. Strs., B & M. R. R., Boston, Mass. 

Joslin, Judson, Genl. For. B. & B., L. V. R. R.. Auburn. N. Y. 

Jutton, Lee, Div. Engr., C. & N. W. Ry., Chicago, 111. 

Keefe, D. A., Consulting Engr., Athens, Pa. 

Keith, H. C, Civil Engineer, 154 Nassau St., New York City. 

Kelly, C. W., Peoples Gas Building, Chicago. 

Kelly, J. A., Asst. Supv. B. & B., O. S. L. R. R., Pocatello, Idaho, 

Kemp, A. E., For. B. & B., L. V. R. R., Hazleton, Pa. 

♦Kibbey, G. S., Asst. Engr., M. & St. L. R. R., Minneapolis, Minn. 

Killam, A. E., 84 Highfield St., Moncton, N. B. 

King, A. H., Supvr. B. and B., O. S. L. R. R., Pocatello, Idaho. 

Kmg. C. F., Div. Engr., C. & N. W. Ry., Omaha, Neb. 

King, F. £., Dist. Carp., C. M. & St. P. Ry., Minneapolis, Minn. 

King, T. H., Supv. B. & B., L. & N. R. R., Knoxville, Tenn. 

Kinzic, H. H., Supvr. B. and B., N. Y. N. H. & H. R. R., Taunton, Mass 

Klumpp, G. J., Supvr. Bridges, N. Y. C. R. R., Rochester, N. Y. 

Knapp, F. A., Mast. Carp., Erie R. R., Jersey City, N. J. 

Knapp, G. A., Office Engr., G. C. & S. F. Ry., Galveston, Tex. 

Knowles, C. R., Supt. Water Service, I. C. R. R., Chicago. 

Krausch, W. T., Engr. Bldgs., C. B. & Q. R. R.. Chicago, 111. 

Kulp, B. R., Trainmaster, C. & N. W. Ry., Antigo, Wis. 

Kurokochi, S., Engineer, Imperial Govt. Rys., Tokyo, Japan. 

Lacy, J. D., Insp., S. A. & A. P. Ry., 2517 Saltus St., Houston. Tex. 

Lacy, W. J., For. B. & B., St. L. T. M. & S. Ry., Poplar Bluff, Mo. 

La Fountain, N. H., Asst. Supt. of B. and B., C. M. & St. P. Ry., Chicago 

Lamb, C. W., For. B. & B., St. L. T. M. & S. Ry., Pine Bluff, Ark, 

Land, G. W.. Supvr. B. and B.. St. L. L M. & S. Ry., McGehee, Ark. 

Lannin?, W. R., Ch. Carp., C. M. & St. P. Ry., St. Maries, Idaho. 

Large, H. M., Mast. Carp.. G. R. & T. Ry.. Fort Wayne, Ind. 

Larsen, A., Asst. Engr., C. Vt. Ry., St. Albans, Vt. 

Larson, John, Room 740, Transportation Bld^., Chicago. 

Lattin, W. V., Supv. B. & B., N. Y. N. H. & H. R. R., Hartford, Conn 

Lawrence. P. P., Asst. Supvr. B. & B.. L. E. & W. R. R., Tipton, Ind. 

Layfield, E. N., C. E., 61 Broadway, N. Y. 

Leach, W. A., 150 Essex St., Holyoke, Mass. 

Leake, T. S., Contractor, 6433 Kenwood Ave., Chicago. 
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T cavitt, F. J., Div. For. B. and B., B. & M. R. R., Sanbornville, N. H. 

Lee, Frank, Pnn. Asst. Engr., C. P. R., Winnipeg, Manitoba. 

Lemond, J. S., Asst. to Ch. Engr. M. of W. & S., Sou. Ry., Charlotte, N. C. 

Lentz, C. W., Genl. Bridge Insp., I. C. R. R., Memphis, Tenn. 

Leonard, H. R., Engr. B. and B.. P. R. R., Philadelphia, Pa. 

Leslie, Andrew, Div. For., M. C. R. R., St. Thomas, Ont. 

Lewis, E. R., Asst. to G. M., D. S. S. & A. Ry., Duluth, Minn. 

Lichty, C. A., Gen'l Insp., C. & N. W. Ry.. Chicago. 

Little, J. W.. Asst. Supvr., B. & B., L. & N. R. R., Birmingham, Ala. 

Littlefield, E. C, Ch. Clk., N. Y. N. H. & H. R. R., New Haven, Conn. 

Lloyd, F. F., C. E., Petaluma, Cal. 

Lodge, Harry, For. B. & B.. Sou. Pac. Co., (care of G. W. Rear). 

Loefflcr, M., Supv. Brs., L. I. R. R., Jamaica, N. Y. 

Loftin. E. L., Supvr. B. and B.. Q. & C. Ry.. Vicksburg. Miss. 

Long, M. A., Asst. to Ch. Engr., B. & O. R. R., Baltimore, Md. 

Lorch, J. A„ Asst. Engr., C. & N. W. Ry., Chicago. 

loughery, E., Gen'l For. B. & B.. T. & P. Ry., Dallas, Tex. 

Loughnane, George, Div. Engr., C. & N. W. Ry., Escanaba, Mich. 

Loweth, C. F., Ch. Engr., C. M. & St. P. Ry., Chicago. 

*Lutken, P. K., Gen. For. B. & B., N. O. M. & C. R. R., Laurel, Miss. 

Lydston, W. A., 105 Norfolk Ave., Swampscott, Mass. 

Lyman, C. R., For. Brgs., C. Vt. Ry., Waterbury, Vt. 

Mace, B. S., Supt. of Insurance, B. & O. R. R., Baltimore, Md. 

Mackenzie, W. B., Civil Engineer, Moncton, N. B. 

Macy, E. C, Supt. Const., Stone & Webster Eng. Corpn., 868 Sluart 

Bldg.. Seattle, Wash. 
Mahan, Wm.,. Mast. Carp., W. & L. E. R. R., Canton, Ohio. 
Malloy, J. B., For. B. & B.. Sou. Pac. Co.. San Francisco. 
Manley, B. F., Gen. For. B. & B., Pac. Elec. Ry., Los Angeles, Cal. 
Mann. J. M., Gen'l For. B. and B., Ft. W. & D. C. Ry.. Ft. Worth, Tex. 
Manson, E. F., Mast. Carp., C. R. I. & P. Ry., Manly, Iowa. 
Manthey, G. A., Asst. Supt. B. & B.. Soo Line, Minneapolis, Minn. 
Marcy, C. A.. For. B. and B., C. & N. W. Ry.. Chicago. 
Markley, A. S., Mast. Carp., C. & E. I. R. R., Danville. 111. 
Markley. J. H., Mast. B. and B., T. P. & W. Ry., Peoria, 111. 
Marsh, John, For. B. and B., B. & M. R. R., Lawrence, Mass. 
Marsh, M. M., Supt. W. & B., Northern Ry., Squirres, Costa Rica, C. A. 
Maniyama, Y., C. E., Sou. Manchuria Ry., Dairen, Japan. 
Massenburg, W. G., Engr. Gulf Lines, G. C. & S. F. Ry., Galveston, Tex. 
Mathews, J. D., Div. Engr.. Sou. Pac. Co., Tucson. Ariz. 
Mattos, F. D., Supt. Pres. Wks., S. P. Co.. W. Oakland. Cal. 
May, A. D., Asst. Engr., Mo. Pac. Ry., Little Rock, Ark. 
McCabe, E. M., Supv. B. & B.. B. & A. R. R.. Pittsfield. Mass. 
McCalliim, A. D., For. W. S., C. H. & D. Ry., Hamilton, O. 
McCandless, C. W., For. B. & B.. Sou. Pac. Co., Ventura, Cal 
McCann. E., Gen. For. B. and B.. A. T. & S. F. Ry.. Wellington, Kans. 
McCaulley, S. W., C. E., 1428 E. 68th St., Chicago, 111. 
McClanahan, S. L., Div. Engr., C. R. I. & P. Ry., Herington, Kans. 
McCloy, A. L., For. B. & B., P. M. R. R.. Reese. Mich. 
McCIure, J. C. E., Asst. Engr.. Sou. Pac. Co., Los Angeles, Cal. 
McCormick, R. S., Ch. Engr.. A. C. & H. B. R.. Sault Ste. Marie. Ont. 
McCue, G. C, Gen. Supvr. B. & B., G. T. Ry., Ottawa. Ont. 
McCully, C. S., Gen'l For. B. and B.. N. P. Ry.. lamestown. N. D. 
McDearmid, W. A., Mast. Carp., S. A. L. Ry., Charleston. S. C. 
McDonald, Hunter, Ch. Engr., N. C. & St. L. Ry.. Nashville. Tenn. 
McFadden, T. E., Chief Carp.. C. M. & St. P. Ry.. Cedar Falls, Wash. 
McGee, Danl.. For. B. & B.. Sou. Pac. Co.. Sacramento, Cal. 
McGonaglc. W. A.. Pres., D M & N. Rv., Duluth, Minn. 
McGuire, Edwd., Ch, Carp., C. M. & St. P. Ry., Marion, Iowa. 
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Mcllhenny, O. R., Asst. Supv., N. O. & N. E. R. R., Laurel, Miss. 

*McIntosh, Wm., Castle Stuart, Dalcross, Inverness-shire, Scotland. 

Mclver, B. T., Supvr. B. and B., D. & I. R. R. R., Two Harbors, Minn. 

McKay, A. G., Div. For. Bldgs.. N Y N H & H R R., New Haven, Conn. 

McKee, D. L.. Mast. Carp., P. & L. E. R. R.. McKee's Rocks, Pa. 

McKee. H. C, Insp. of Iron Bridges, C. of G. R. R., Macon, Ga. 

McKeel, W. S., Mast Carp., G. R. & I. Ry., Grand Rapids, Mich. 

McKibben, Robert, Mast. Carp., P. R. R., Altoona, Pa. 

McLean, Neil, Bridge Inspector, Erie R. R., Huntington, Ind. 

McLcod, Angus M., For. B. & B., Sou. Pac. Co., Oakland, Cal. 

McNab, A., Supvr. B. and B., P. M. R. R,, Holland, Mich. 

McNaughton, H. C, Div. For. B. & B., B. & M. R. R., Concord, N. H. 

McRae, D. A., Carp. For., C. P. R.. Lethbridge, Alberta. 

McRostie, Roy, Asst. For. Const, O. S. L. R. R., Pocatello, Ida. 

McVay, A. B., Supvr. B. and B.. L. & N. R. R., Evansville, Ind. 

Mellgren, J., For. W. S., C. & N. W. Ry., Eagle Grove, Iowa, 

Meloy, E. S.. Asst Engr., C. M. & St. P. Ry.. Chicago. 

Mercier, A. T., Asst. Supt, Sou. Pac. Co., Dunsmuir, Cal. 

Meyer, H. W., Struct Engr., Fairmont, W. Va. 

Meyers, W. F., For. B. and B., C. & N. W. Ry., Boone, Iowa. 

Middleton, R. J., Val. Engr., C. M. & St P. Ry.. Chicago, 111. 

Miller, A. F., Mast Carp., Penn. Lines W. of Pitts., Chicago. 

Miller, C. E., Asst Gen. Br. Insp., C. & N. W. Ry., Chicago. 

Miller, J. W., Archt. C. & N. W. Ry., Chicago. 

Miller, M. D., Spl. Engr., 740 Transportation Bldg., Chicago. 

Mills, R. P., Supvr. Bldgs., N. Y. C. R. R., New York City. 

Mines, Chas., Gen. For. B. & B., C. St. P. M. & O. Ry.. Emerson, Neb. 

Mitchell. G. A., Supt B. and B.. G. T. Ry., Toronto, Ont. 

Mitchell, L. A., Eng. M. & W., U. T. Co. of Ind.; Anderson, Ind. 

Moen, J. D., Supt B. & B.. C. St P. M. & O. Ry.,.St. Paul, Minn. 

Montzheimer, A., Ch. Engr., E. J. & El. Ry., Joliet, 111. 

Moore, E. G., For. Carpenter. B. & O. R. R., Flatwoods, W. Va. 

Moore, W. H., Eng. of Brgs.. N. Y. N. H. & H. R. R., New Haven, Conn 

Morgan, Homer, For. B. & B.. P. M. R. R., Greenville, Mich. 

Morrison, E. C, Div. Engr., Sou. Pac. Co., San Francisco. 

Mountain, G. A., Ch. Engr., Ry. Com. of Canada, Ottawa, Ont 

Mountfort, Albert, Div. For. B. and B., B. & M. R. R., Nashua, N. H. 

Mulcahy, W. H., For. B. & B., C. & N. W. Ry., Adams, Wis. 

Munson, S. P., Chief Clerk, I. C. R. R., Mattoon, 111. 

Murphy, J. J., For. Water Service, Sou. Pac Co., Oakland, Cal. 

Murphy, R. E., For. B. & B., Sou. Pac. Co., Bakersfield, Cal. 

Murray, J. R., Supvr. B. & B., A. G. S. R. R., Tuscaloosa, Ala. 

Murray, Edwd., Asst. Engr. B. & B., C. M. & St P. Ry., Miles City, Mont 

Musgrave, C. T., For. B. & B.. O. S. L. R. R., Idaho Falls, Idaho. 

Musser, D. G., Mast Carp.. Penn. Lines W. of Pitts., Wellsville, Ohio 

Nelson, J. C, Engr. M. of W., S. A. L. Ry.. Norfolk, Va. 

Nelson, M. E,, Engr. Brdgs., A. C. L. R. R., Wilmington, N. C. 

Nelson, O. T., Supt. M. of W., A. & W. P. R. R., Atlanta, Ga. 

Nelson, P. N., Supv. B. & B., Sou. Pac. Co., San Francisco, Cal. 

Newton, E. O., Div. For. Bldgs., N. Y. N. H. & H. R. R., Danbury, Conn. 

Newton, R., For. B. & B.. O. S. L. R. R., Pocatello, Idaho. 

Nies, A. B., Archt, M. C. R. R., Jackson, Mich. 

Noland, W. B., Supvr. B. & B., O. A. & E. Ry., Sacramento, Cal. 

Noon, W. M., 617 Ave. G., Miami, Fla. 

Nuelle, J. H., Genl. Supt, N. Y. O. & W. R. R., Middletown, N. Y. 

Nuss, G. K., G. F. B. & B., D. M. & N. Ry., Proctor, Minn. 
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O'Connor, W. F.. Supvr. Bridges. L. I. R. R., Flushing. N. Y. 
Oldham, W. J., B. & B. Master, T. & N. O. Ry., North Bay, Ont. 
Oliver, W. H., Div. Engr., A. T. & S. F. Ry., San Bernardino, Cal. 
O'NciU, P. J., Mast. Carp., N. Y. C. R. R., Adrian, Mich. 
Osbom; F. C, Cons. Engr., 2848 Prospect Ave., S. E., Cleveland, O. 
Owen, John, For. B. & B., D. & M. Ry., East Tawas, Mich. 

Page, A. A., Div. For. B. & B., B. & M. R. R., Wilmington, Mass. 

Palmer, E. F^ For. B. & B., B. & M. R. R., Salem, Mass. 

Parker, J. F., Gen. For. B. & B., A. T. & S. F. Ry., San Bernardino. Cal 

Parker, W. V., B. & B. Fr., St. L. S. W. Ry., Fordyce, Ark. 

Parks, J., 3347 Boulevard F., Denver, Colo. 

Parsons, P. E., Asst. Supv. B. & B., O. S. L. R. R., Pocatello, Idaho. 

Paterson, E. E., Plumber For., O. S. L. R. R., Pocatello, Idaho. 

Pauba, A. W., For. B. and B., C. & S. Ry., Denver, Colo. 

Peabody, K., Asst. Supv. Bldgs., N. Y. C. R. R.. New York City. 

Penwell, J. N., Supt. Ogle Const, Co., Tipton, Ind. 

Perkins, H. D., 1501 Walnut St., Danville, 111. 

Pettis, W. A., Gen. Supv. Bldgs., N. Y. C. R. R., Rochester, N. Y. 

PhiUips, B. P., Asst. Sup. B&B, NYNH&HRR, Willimantic, Conn. 

Pickering, B. F., Supvr. B. & B., B. & M. R. R.. Salem, Mass. 

^Pickering, F. M., Trainman, B. & M. R. R., Salem, Mass. 

Pierce, Roy, Mast. Carp., Erie R. R., Salamanca, N. Y. 

Pinson, J. F., Asst. Engr. B. & B., C. M. & St. P. Ry., Seattle, Wash. 

Piper, E. B., Div. For. B. & B., B. & M. R. R., Fitchburg, Mass. 

Pitcher, C. G., For. B. & B., O. S. L. R. R., Pocatello, Idaho. 

Plank, D. E. Supvr. B. and B., Pac. Elec. Ry., Los Angeles, Cal. 

Pollard, Harry, Asst. Gen'l Br. Insp., S. P. Co.. San Francisco, Cal. 

Pollard, Homer, Bridge Inspr., Sou. Pac. Co., West Oakland, Cal. 

Pollocl^ H. H., Mast. Carp, of Bldgs., P. C. C. & St. L. Ry., Carnegie, Pa. 

Porter, L. H., Box 35, Andovcr, Conn. 

Post, J. C, B. & B. For., L. A. & S. L. R. R., Los Angeles, Cal. 

Potter, A. K., Inspector, C. & N. W. Ry., Antigo, Wis. 

Potts, J. O., M. of W. Inspr., B. & O. R. R., Baltimore. Md. 

Powell, C. E., Genl. Insp. Brgs., C. & O. Ry., Hinton, W. Va. 

Powell, S. J., Div. For. B. & B.. O. S. L. R. R., Ogden. Utah . 

Powers, G. F., Contractor (Newkirk & Powers), Joliet, 111. 

Quinn, William, Supt. B. & B., St. L. S. W. Ry., of T., Tyler, Tex. 

Rankin, W. F., Mast. Carp., Pa. Lines West, Cambridge, Ohio. 
Rask, A. G., Supvr. B. & B., C. St. P. M. & O. Ry., Altoona, Wis. 
Ratliff, W. L., Supvr. B. & B., I. C. R. R., McComb, Miss. 
Ray, G. T., Supv. B. & B., St. J. & G. I. R. R., Marysville, Kans. 
Rear, G. W., Gen'l Insp., S. P. Co., San Francisco, Cal. 
Redficld, J. A. S., Div. Engr., C. & N. W. Ry., Fond du Lac, Wis. 
Redinger, C. A., Res. Engr., Sou. Ry., Selma, N. C. 
Reid, R. H., Supvr. Bridges, N. Y. C. R. R., Cleveland, Ohio. 
Replogle, J. S., For. B. & B., Sou. Pac. Co., Oakland, Cal. 
Rettinghouse, H., Ch. Engr., C. St. P. M. & O. Ry., St. Paul, Minn. 
Reynolds, A. W., Mast. Carp., P. R. R., Jersey City, N. J. 
Reynolds, J. V., For. B. & B., St. L. I. M. & S. Ry., McGehee, Ark. 
Rice, A. P., Roadmaster, C. N. & L. R. R., Columbia, S. C. 
Rich, B. D., Painter For., Sou. Pac. Co., Stockton, Cal. 
Richards, G. T., Supt. B. & B. Shops, C. M. & St. P. Ry., Tomah, Wis. 
Richardson, R. W., Div. Engr., C. & N. W. Ry., Sioux City, la. 
Ridgway, Arthur, Asst. Ch. Engr., D. & R. G. R. R., Denver, Colo. 
Riney, M.. GenM For. B. and B.. C. & N. W. Ry.. Baraboo, Wis. 
*Rintoul, D. T., Gcn'I For. B. and B., Sou. Pac. Co., Bakersfield, Cal. 
Robertson, A. A., Supr. B. and B., N. W. Pac. Ry., San Rafael, Cal. 
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Robinson, A. W^ Div. Engr., O. S. L. R. R., Pocatello, Idaho. 
Robinson, J. S., Div. Engr., C. & N. W. Ky., Chicago. 
Robinson, John, Supvr. B. and B., P. M. R. R., Grand Rapids, Mich. 
Robinson, R. B., Engr. M. of W., O. S. L. R. R., Pocatello, Idaho. 
Rodman, G. A., Supt. B. & B., N. Y. N. H. & H. R. R., New Haven. Conn. 
Rogers, W. A., Civil Engineer, 37 W. Van Buren St., Chicago. 
Rohbock, W. L., Ch. Engr., W. & L. E. R. R., Cleveland. Ohio. 
Rohr, E. J., Asst. Br. Sup v., C. & O. Ry., Brighton Sta., Cincinnati, 0. 
Roper, D. L., For. B. & B., St. L. I. M. & S. Ry., Monroe, La. 
Rose, Norman, Supvr. B. and B., Sou. Pac. Co., Portland, 'Ore. 
Rose, W. M., For. Water Service, Sou. Pac. Co., Sacramento. Cal. 
Ross. William, Chief Carp., C. M. & St. P. Ry., Millbank. S. D. 
Rcunseville, D., Eng. Maint, C. & N. W. Ry., Chicago. 
Roy, C. M., Gen. Bridge For., L. & N. R. R., Birmingham, Ala. , 
Ruge, Aug., Supvr. B. & B., C. St. P. M. & O. Ry., Mankato, Minn. 
Runyon, C. C, For. B. & B., St. L. I. M. & S. Ry., Gorham, 111. 
Rykenboer, E. J., Supvr. Bldgs., N. Y. C. R. R., Rochester, N. Y. 

Sampson, G. T., Asst. Engr., N. Y. N. H. & H. R. R., Boston. 

Sattlcy, R. C, Valuation Engr., C. R. I. & P. Ry., Chicago. 

Schall, F. E., Bridge Engr.. L. V. R. R., So. Bethlehem. Pa. 

Scheetz, F. B., Dept. Valuation, I. C. C, Kansas City. Mo. 

Schoolcraft, C. S., For. Brgs., C. Vt. R., Farnham, Que. 

Schucssler, W. B., Supvr. B. & B., N Y N H & H R. R.. Waterbury. Conn 

Scott, Chas., Supvr. B. & B., B. R. & P. Ry., E. Salamanca, N. Y. 

Scribner, C. J., Bldg. Inspr., C. B. & Q. Ry., Chicago. 

Searls, Niles, Gen. Fire Inspector. Sou. Pac. Co., San Frai:cisco. Cal. 

Secord, Frcdl, For. B. & B., Sou. Pac. Co.. Sacramento, Cal. 

Sedmoradsky, C, For. B. & B., C. St. P. M. & O. Ry., Worthington, Minn. 

Sedwell. G. W., Tunnel For., Sou. Pac. Co.. Bakersfield. Cal. 

Seeley, L. T., Gen. For. B. & B., A. T. & S. F. Ry., Needles, Cal. 

Seely, S. A., Asst. Engr., N. Y. C. R. R., Utica, N. Y. 

Self, E. P., Supv. Bldgs., L. I. R. R., Jamaica, N. Y. 

Sellew, W. H., Valuation Dept., M. C. R. R., Detroit, Mich. 

Settle, T. H., Gen. For. B. & B., S. P. Co., Los Angeles, Cal. 

Shane, A., Box 71, Indianapolis, Ind. 

Shanklin, F. E., Gen. For.. C. & N. W. Ry., Belle Plaine. Iowa. 

Sharp, J. S., Res. Engr., N. O. & N. E. R. R., New Orleans, La. 

Sharpe, D. W., Supv. B. & B.. N. Y. N. H. & H. R. R.. New Haven. Conn. 

Sharpe, T. E., Supvr. B. and B., Sou. Ry., Greenville. S. C. 

Shean, J. R., Ptr. For.. Pac. Elec. Ry.. Los Angeles. Cal. 

Sheldon, J. B., Supvr. B. & B., N. Y. N. H. & H. R. R., Provderce. R. T. 

Sheley. Wm., Asst. Supvr. B. and B., L. & N. R. R.. Evansville. Ind. 

Shields, A. C, Div. Engr., C. R. I. & P. Rv., Trenton. Mo. 

Shifflet, Parker, For. Br. Erec, O. S. L. R. R., Pocatello, Idaho. 

Shope, D. A., Fresno, Cal. 

Shropshire, W., Supvr. of B. and B., Y. & M. V. R. R.. Greenville. Mis* 

Sibley, C. A., Engr. & Contr., 902 Chapel St., New Haven. Conn. 

Siefer, F. M., Div. Engr., Sou. Pac. Co., Sacramento, Cal. 

Simmons, I. L., Br. Engr., C. R. I. & P. Ry., Chicago. 

Sinclair, E. L., Asst. Engr.. C. M. & St. P. Ry., Marion, Iowa. 

Sisson, F. P., Asst. Engr., G. T. Ry., Detroit, Mich. 

Skeoch, Jas., Gen. For. B. & B.. D. L. & W. R. R.. Dunmore. Pa. 

Slabotsky, H.. Asst. Engr.. M. L. & T. R. R. & S. S. Co., Lafayette, La 

Smetters, S. T., Asst. Br. Engr., Sanitary Dist. of Chicago, Chicago, 111. 

Smith, A. W., Bridge Dept. C. N. Ry., Winnipeg, Manitoba. 

Smith, C. E., Consulting Engr.. 2075 Ry. Exch. Bldo:.. St. Lotii«?. M.\ 

Smith, C. U., Asst. Engr., C. M. & St. P. Ry., Milwaukee. Wis. 

Smith. C. W., Asst. Supvr. B. & B.. Sou. Pac. Co.. Portlanrl. Orf 

Smith, E. U., Ch. Dft., The Austin Co., 1026 Bulletin Bldg., Philada., Pa. 

Smith, E. W., Architect Val., M. C. R. R., Detroit, Mich. . 
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Smith, L. D., C. E., Room 18, Ferry BIdg., San Francisco. 

Smith, M. A., Gen. For. B. & B., I. C. R. R., New Orleans, La. 

Smith, R. W., Gen. For. B. & B., T. & B. V. Ry., Teague, Tex. 

Smith, Wm., For. W. S., St. L. I. M. & S. Ry., McGehee, Ark. 

Snow, J. P., 1120 Kimball Bldg., Boston, Mass. 

Snyder, A. M., Supv. B. & B., L. & N. E. R. R., Pen Argyl, Fa. 

Soisson, J. L., Gen'l For. B. and B., N. Y. C. R. R., Norwalk, Ohio. 

Sorensen, Wm., For. B. & B., O. S. L. R. R., Brigham, Utah. 

Sorrells, O. M., Asst. Div. Engr., N. C. & St. L. Ry., Atlanta, Ga. 

Spalding, Lawrence, Supv. Struct., B. & L. E. R. R., Greenville, Pa. 

Spell, W. A., Ch. Draftsman, A. B. & A. Ry., Atlanta, Ga. 

Spencer, Jos., For. B. & B., G. T. Ry., Stratford, Ont. 

Spencer, Wm., C. & N. W. Ry., Norfolk, Neb. 

Stamler, H.. Supvr. B. & B., L. & N. R. R., Paris, Ky. 

Stannard, James, 1602 Broadway, Kansas City, Mo. 

Staten, J. M., Gen'l Bridge Insp., C. & O. Ry., Richmond, Va. 

Steadham, J. J., Supv. B. & B., N. O. & N. E. R. R., New Orleans, La. 

Steffens, W. F., Special Engr.. N. Y. C. Lines, New York City. 

Sterling, W. M., Ch. Clerk, C. & N. W. Ry.. Chicago. 

Stern, I. P., C. E., Old Colony Bldg., Chicago. 

Stevens, A. R., For. B. and B., O. S. L. R. R., Pocatello, Idaho. 

Stewart, G. H., Master Mason, B. R. & P. Ry., Salamanca, N. Y. 

Stewart, John, Gen. For. B. & B., C. St. P. M. & O. Ry., Spooner, Wis. 

Stewart, W A., For. Brgs., C. Vt. R. R., New London, Conn. 

Stewart, W. G., Supvr. B. and B., L. & N. R. R., Nashville. Terin. 

Stiver, C. C, Scale Insp., B. & O. R. R., Garrett, Ind. 

Stone, L. W., Supvr. B. & B., N. Y. C. R. R., Oswego, N. Y. 

Storck. E. G., Mast. Carp., P. & R. Ry., Philadelphia, Pa. 

Strothers, R. R., Asst. Engr., C. & St. P. M. & O. Ry., St. Paul, Minn. 

Strouse, W. P., Asst. Engr., B. & O. R. R., 400 Forest Road, Baltimore. 

Stuart, H. B., Struct. Engr., G. T. Ry., Montreal, Que. 

Stuart, T. J.. Supvr. B. and B., W. Pac. Ry., Elko, Nev. 

Sullivan, WiUiam, Care Div. Supt., Mo. Pac. Ry., Kansas City, Mo. 

Suter, O. M., Supvr. B. & B., I. C. R. R., Chicago. 

Swain, G. P., Prof. C. E.. Harvard University, Cambridge, Mass. 

Swaii, L. W., Supvr. B. and B., L. V. R. R., Easton. Fa. 

Swartz, A., Vice Pres.. Toledo & Western R. R., Sylvania, Ohiu. 

Swartz, H. C. Master B. & R.. G. T R.. St. Thomas. Ont. 

Swartz, W. G., Asst. Engr. Const., G. T. R., Campbellford, Ont. 

Sweeney. Wm.. For. B and B., C. & N. W. Ry.. Green Bay. Wis. 

Swenson, A. M,, (C. F. Massey Co.,) Peoples Gas Bldg., Chicago, 111. 

Swenson, P., Supt. B. and B.. M. St. P; & S. Ste. M. Ry.. Minneapolis. 

Sydell. A. C, Chief Draftsman. C. B. & Q. R. R., Chicag:o. 111. 

Talbott, J. L., Gen'l For. B. and B., A. T. & S. F. Ry., Pueblo, Coi. 
Tanner, P. W., Insp. M. of W., Mo. Pac. Ry., St. Louis, Mo. 
Tanner, S. C, Mast. Carp.. B. & O. R. R.. Baltimore. Md. 
Tattershall, E. R., Supvr. B. & B., N. Y. C. R. R., Malone, N. Y. 
Taylor, D. B., Mast. Carp., B. & O. R. R., Garrett. Ind. 
Taylor, P. A., Mast. Carp., B. & O. R. R.. Cumberland. Md. 
Taylor, Herbert, Supvr. B. and B., D. & R. G. R. R.. Alamosa, Colo. 
Taylor, J. J., Supt. B. & B.. K. C. S. Ry., Texarkana. Tex. 
Teaford, J. B., Supvr. B. & B., Sou. Ry., Louisville, Ky. 
Templin. E. E., For. Carp.. P. & R. Ry., Pottsville, Pa. 
Tewksbury, D. G., Supvr. B. & B., St. L. I. M. & S. Ry., Gorham, 111. 
Thomas, M. E., Div. Engr., C. & N. W. Ry.. Boone, Iowa. 
Thomas, T. E., Mast. Carp., B. & O. R. R., Philadelphia, Pa. 
Thompson, C, Supt. Newkirk & Powers Const. Co., Joliet, 111. 
Thompson, C. S.. Supt. B. and B.. D. & R. G. R. R., Denver. 
Thompson, E. E., G. F. B. & B., A. E. R. R., Phoenix, Ariz. 
Thompson, P. J., Asst. Supv. B. & B., F. E. C. Ry., St, Augustine, Fla. 
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Thompson, F. L., Asst. Ch. Engr., I. C. R. R., Chicago. 

Thompson, H. C, Div. Engr., N. Y. C. R. R., Weehawken, N. J. 

Thomson, J. L., Gen. Insp. B. & B., D. & R. G. R. R., Salt Lake City. 

Thorn, J. O., C. B. & Q. R. R., Beardstown, 111. 

Thorn, S. B., Div. For. Bldgs., M. C. R. R., Bay City, Mich. 

Tichboumc, W. H., Supvr. B. & B., G. T. Ry., London, Ont. 

Todd, R. E., Asst. Engr., C. & N. W. Ry., Madison, Wis. 

Toohey, J. E., Genl For. B. and B., P. M. R. R., Grand Rapids, Mich. 

TrapncU, Wm., Supt. C. & C. Ry., Elkins, W. Va. 

Tratman, E. E. R., Ed. Eng. News-Record, Old Colony Bldg., Chicago, 111. 

Travis, J. E., Pinehurst, Wash. 

Trcthcway, Thos., For. B. & B., Sou. Pac. Co., Stockton, CaL 

Turnbull, T. B., Supt. B. & B., A. A. R. R., Owosso, Mich. 

Turner, W. F., Asst. Div. Engr., Sou. Pac. Co., Ogden, Utah. 

Tyers, W. J., Supvr. B. & B.. G. T. Ry., Belleville, Ont. 

UUery, O. E., Asst. Engr., C. & N. W. Ry., Sioux City, la. 
Urbutt,.C. F., Engr. Track Elev., C. M. & St. P. Ry., Chicago, 111. 

Vandercook, Wesley, Ch. Engr., S. A. & S. W. Ry. Sys., Lake Charles, La. 

Vance, W. H., Engr. M. of W., St. L. S. W. Ry., Tyler, Tex. 

Vatter, E. J., For. P. & W., B. & M. R. R., Salem, Mass. 

Vincent, E. J., For. B. & B., Sou. Pac. Co., Los Angeles. 

Vollmer, C. G., Ch. Carp., C. M. & St. P. Ry., Elk Point, So. Dak. 

Von Schrenk, Hermann, Cons. Timber Engr., 4276 Fladd Ave., St. Louis. 

Wackerle, L. J., Supvr. B. & B., Mo. Pac. Ry., Osawatomie, Kans. 

Wagner, R., Pile Driver For., C. R. I. & P. Ry., Little Rock, Ark. 

Waits, A. L., For. B. and B., St. L. I. M. & S. Ry., St. Louis, Mo. 

Walker, I. C, Div. Engr., W. & A. R. R., Atlanta, Ga. 

Wallenfelsz, J., Mast. Carp., Pa. Lines W., Cambridge, O. 

Warcup, C. P., For. W. S., G. T. R.. St. Thomas, Ont. 

Watson, P. Nm Supvr. B. and B., Maine Central R. R., Brunswick, Me. 

*Webb, Geo. H., Ch. Engr., M. C. R. R., Detroit, Mich. 

Wehlen, Charles, Br. Inspr., L. 1. R. R., Jamaica, N. Y. 

Weir, C. F., Supvr. B. & B., P. M. R. R., St. Thomas, Ont. 

Weise, F. E., Chief Clerk, Eng. Dept., C. M. & St. P. Ry., Chicago. 

Weldon, A., For. B. & B., Sou. Pac. Co., Los Angeles, Cal. 

Welkcr, G. W., Supvr. B. and B., Southern Ry., Alexandria, Va. 

Wells, C. R., Br. For., Sou. Pac. Co., Sacramento, Cal. 

Wells, D. T., Genl. For. B. & B., O. S. L. R. R., Salt Lake City, Utah. 

WeUs, L. N., Div. For., B. & M. R. R., Woodsville, N. H. 

Wenner, E. R., Supvr. B. and B.^ L. V. R. R., Ashley, Pa. 

Wheaton, L. H., Div. Engr., Intercolonial Ry., Dartmouth, N. S. 

Wherren, F. M., Div. For. B. & B., B. & M. R. R., Salem, Mass. 

White, F. W., Supvr. B. & B., L. V. R. R., Sayre, Pa. 

White, J. B., For. W. S., C. & N. W. Ry., Boone. la. 

Whitmee, G. Y., For. W. S., P. M. R. R., Grand Rapids, Mich. 

Whitney, W. C, Sen. Archt., I. C. C, 1907-15th St. N. W., Wash., D. C. 

Wicks, Warren, Gen*l For., L. I. R. R., Amityville, N. Y. 

Wilkinson, J. M., Supvr. B. and B., C. N. R. R., Van Wert, Ohio. 

Wilkinson, W. H., Bridge Insp., Erie R. R., Elmira, N. Y. 

Williams, J. C, Supvr., Georgia R. R., Decatur, Ga. 

Williams, M. R., Gen. For. B. & B.. A. T. & S. F. Ry., Las Vegas, N. M. 

Wilson, E. E., Supv. Brgs., N Y C R R, New York City (81 E. 125th St.). 

Wilson, J., Supvr. B. & B., G. T. Ry., Hamilton, Ont. 

Wilson, M. M. Div. Br. Inspr., Sou. Pac. Co., Los Angeles 

Wilson, W. Wm Div. Engr., G. C. & S. F. Ry.. Galveston. Tex. 

Winter, A. E., C. E., 257 Cathedral PL, St. Paul, Minn. 

Winter, J. L., Mast. Carp., S. A. L. Ry., Waldo. Fla. 

Wise, E. F., 207 Clay St., Waterloo. Iowa. 

Wishart, J. J., Supvr. B. & B., N. Y. N. H. & H. R. R., Boston, Mass. 
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Witt, C. C, Dist Engr., I. C. C. 1020 McGee St., Kansas City, Mo. 

Wolf, A. A., Dist. Carp., C. M. & St. P. Ry., Milwaukee. Wis. 

Womeldorf, C. F., Asst. Engr., C. & N. W. Ry., Chicago, 111. 

Wood, J. P., Supvr. B. & B., P. M. R. R., Saginaw. Mich 

Wood, J. W., Gen*l For. B. and B., A. T. & S. F. Ry., San Bernardino, Cal. 

Wood, W. E., Dist. Engr., C. M. & St. P. Ry., Chicago. 

Wright. C. W., Mast. Carp., L. I. R. R., Jamaica, N. Y. 

Wright, G. A., Gen. For. B. & B., 111. Trac. Sys., Decatur, 111. 

Yappen, Adolph, Dist. Carp., C. M. & St. P. Ry., Chicago. 
Yates, J. P., Gen. For. B. & B., N. O. T. & M. R. R., DeQuincy, La. 
Yereance, W. B., Cons. Engr., 128 Broadway, New York City. 
Young, R. C^ Chief Engr., L. S. & I. Ry., Marquette, Mich. 

Zenor, D., For. B. & B., L. & A. Ry., Stamps, Ark. 
Zinsmeister, E. C, Mast. Carp., B. & O. R. R., Newark, O. 
Zook, D. C, Mast. Carp., Pa. Lines W. of Pitts., Ft. Wayne, Ind. 
Zom, J. F., For. B. & B., Pac. Elec. Ry., Los Angeles, Cal. 

Total number of members 709. 
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LIFE MEMBERS 

Austin, C. P., 107 Park St., Medford, Mass. 

Bailey, S. D., Mich. Cent. R. R., Detroit, Mich. 

Carmichael, Wm,, St. J. & G. 1. R. R., St. Joseph, Mo. 

Carpenter, J. T., 345 No. Bartlett St., Medford, Ore. 

Cummin, Jos. H., Bay Shore, N. Y. 

Findley, A., 929 Wash. Ave., Portland, Me. 

Gooch, C. W., 1325 VV. 9th St., Des Moines, la. 

Green, E. H. R., Texas Midland R. R., Terrell, Tex. 

Hanks, G. E., £. Saginaw, Mich. 

Hubbard, A. B., 32 Banks St., West Somerville, Mass. 

Killam, A. E., Moncton, N. B. 

Loughery, E., Gen. For. B. & B., T. & P. Ry., Dallas, Tex. 

Lydston, W. A., Swampscott, Mass.* 

Mackenzie, W. B., C. E., Moncton, N. B. 

McLean, Neil, Mast. Carp., Erie R. R., Huntington, Ind. 

Mountain, G. A., Ch. Engr., Ry. Com. of Canada, Ottawa, Ont. 

Noon, W. M., Miami, Fla. 

Parks, Jas., U. P. R. R., Denver, Colo. 

Porter, L. H., Box 35, Andover, Conn. 

Ross, Wm., C. M. & St. P. Ry., Millbank, So. Dak. 

Shane, A., Box 71, Indianapolis, Ind. 

Snow, J. P., 1120 Kimball Bldg., Boston, Mass. 

Stannard, Jas., 1602 Broadway, Kansas City, Mo. 

Tanner, Frank, Mo. Pac. Ry., St. Louis, Mo. 

Thorn, J. O., C. B. & Q. R. R., Beardstown, 111. 

Wise, E. F., 207 Clay St., Waterloo, la. 



Aldrich, G. 
Amos, A., 
Andrews. O. H. 
Berg. Walter G. 
Bishop, Geo. J. 
Biss, C. H. 
Blair, J. A. 
Bowman, A. L. 
Brady, James 
Cahill, M. F. 
Carr, Charles 
Causey, T. A. 
Clark, W. M. 
Cleaveland. H. D. 
Connolly, C. G. 
Costolo, J. A. 
Crane, Henry 
DeMars, James 
Dunlap, H. 
Edinger, F. S. 
Ewart, John 
Fletcher, H. W. 
Forbes, Jno. 
Foreman, Tohn 
Fuller. C. E. 
G^skin, W. 
Gilbert, J. D. 
Gilchrist, E. M. 
Graham, T. B. 
Hall, H. M. 



DECEASED MEMBERS 

Harwig, W. E. 
Heflin, R. L. 
Henson, H. M. 
Hinman, G. W. 
Holmes, H. E. 
Hubley, John 
Humphreys. Thos. 
Isadell, L. S. 
Johnson, J. E. 
Keen, Wm. H. 
Lantry, J. F. 
Large, C. M. 
Larson, G. 
Lovett, J. W. 
Mallard, C. C. 
Markley, Abel S. 
McCormack. T. W. 
McGehce, G.'W. 
Mcllwain, J. T. 
Mclntyre. Jas. 
McKee, R. J. 
McMahon. J. 
Mellor. W. T. 
Millner. S. R. 
Mitchell. T B. 
Mitchell. W B. 
Morgan, T. W 
More^pn. T. H. 
Morrill. H. P 
Patterson, S. F. 



Peck, R. M. 
Perry, W. W. 
Phillips, H. W. 
Powell, W. T. 
Reid, G. M. 
Renton, Wm. 
Reynolds, E. F. 
Robertson, Daniel 
Scha£Per, J. 
Schenck, W. S. 
Schwartz, J. C. 
Soles, G. H. 
Spa£Pord, h. K. 
Spangler, J. A. 
Spaulding, E. C. 
Spencer, C. F. 
Taylor, J. W. 
Thompson, N. W 
Tozzer, Wm. S. 
Trautman, J. J. 
Travis, O. J. 
Vandegrift C. W. 
Van Der Hoek, J. 
Vaughan, Jas. 
Wallace, T. E. 
Walden, W. D. 
Welch. E. T. 
Wells, T. M. 
Wood, W. B. 
Worden, C. G. 



MEMBERSHIP AND MILEAGE OF RAILWAYS 

REPRESENTED. 



Name of Road and Membership. Members. Mileage. 

Alabama & Vicksburg Ry., 1 313 

(Vicksburg, Shreveport & Pac. Ry.) 
E. L. Loftin, Vicksburg, Miss. 

Algoma Central & Hudson Bay Ry. * i 332 

R. S. McCormick, Sault Ste. Marie, Ont. 

Ann Arbor R. R., 1 292 

T. B. Turnbull, Owosso, Mich. 

Arizona Eastern R. R 1 373 

E. E. Thompson, Phoenix, Ariz. 

Atchison, Topeka & Santa Fe Ry., 5 5,968 

Julius Froese, La Junta, Colo. 
A J. James. Topeka, Kans. 
E. McCann, Wellington, Kans.' 
John L. Talbott, Pueblo, Colo. 
M. R. Williams, Las Vegas, N. M. 

Atchison, Topeka & Santa Fe Ry. (Coast Lines) ..: 6 2,0'^'« 

E. E. Ball, Fresno, Cal. 

J. H. Grover, Fresno, Cal. 

W. H. Oliver, San Bernardino, Cal. 

J. F. Parker, San Bernardino, Cal. 

L. T, Seeley, Needles, Cal. 

J. W. Wood, Fresno, Cal. 

Atlanta & West Point R. R. and W. Ry. of Ala 1 225 

O. T. Nelson, Atlanta, Ga. 

Atlanta. Birmingham & Atlantic Ry., 1 638 

W. A. Spell, Atlanta. Ga. 

Atlantic Coast Line R. R 2 4.744 

M. E'. Nelson, Wilmington, N. C. 
;. W. Salisbury, Port Tampa, Fla. 

Baltimore & Ohio R. R. (System), 22 6,627 

G. W. Andrews. Baltimore. Md. 

S. H. Blowers, Columbus, O. 

W S. Bouton, Baltimore, Md. 

Z. T. Brantner, Martinsburg, W ^ n 

H. R. Bricker, Baltimore. Md. 

G. S. Crites, Cincinnati, O. 

Chas, Esping, Chicago, III. 

R. F. Farlow, Chillicothe, O 
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Name of Road and Membership. Members. Mileage. 

•Baltimore & Ohio R, R. (System). Continued. 
W. T. Hopke, Grafton, W. Va 

A. T. Humbert, New Castle Jet., Pa. 
L. H. Douglas, Cleveland, O. 

M. A. Long, Baltimore, Md. 

B. S. Mace, Baltimore. Md. 

E. G. Moore, Flatwoods, W. Va. 
J. O. Potts, Baltimore, Md. 

C. C. Stiver, Garrett, Ind. 

W. F. Strouse, Baltimore, Md. 
S. C. Tanner, Baltimore, Md. 

D. B. Taylor, Garrett, Ind. 

F. A. Taylor, Cumberland, Md. 
T. E. Thomas, Wilmington, Del. 

E. C. Zinsmeister, Newark, O. 

Bangor & Aroostook R. R 2 628 

W. E. Alexander, Houlton, Me. 
M. Burpee, Houlton, Me. 

Bessemer & Lake Erie R. R., 2 210 

H. H. Harman, Greenville, Pa. 
L. Spalding, Greenville, Pa. 

Boston & Maine R. R., 24 2,302 

E. M. McCabe, Pittsfield, Mass. 

Boston & Maine R. R 23 2.302 

Cyrus P. Austin (retired), Medford, Mass. 

L. M. Blake, St. Johnsbury,' Vt. 

J. E. Buckley, Nashua, N. H. 

J. P. Canty, Fitchburg, Mass. 

S. P. Coffin, Boston, Mass. 

S. E. Dufort, Lowell, Miss. 

J. H. Fullerton, Woodsville, N. H. 

A. I. Gauthier, Concord, N. H. 

B. W. Guppy, Boston, Mass. 

Andrew B. Hubbard (retired), W. Somerville, Mass. 
Pusey Jones, Boston, Mass. 

F. J.^ Leavitt, Sanbornville, N. H. 

William A. Lydston (retired), Swampscott, Mass. 

John Marsh, Lawrence, Mass. 

H. C. McNaughton, Concord, N. H. 

Albert Mountfort, Nashua, N. H. 

A. A. Page, Wilmington, Mass. 

E. F. Palmer, Salem, Mass. 

B. F. Pickering, Salem, Mass. 

F. M. Pickering, Salem, Mass. 
E. B. Piper, Concord, N. H. 

E. J. Vatter, Salem, Mass. 

L. N. Wells, Woodsville. N. H. 

F. M. Wherren, Salem, Mass. 

Buffalo, Rochester & Pittsburgh Ry 4 586 

F. A. Benz, E. Salamanca, N. Y. 
E. W. Fair, Du Bois, Pa. 

Chas. Scott, E. Salamanca, N. Y. 

G. H. Stewart, E. Salamanca, N. Y. 

Canadian Northern Ry. System 2 9,295 

J. A. Crawford, Saskatoon, Sask. 
A. W. Smith, Winnipeg, Manitoba. 
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Name of Road and Membership. Members. Mileage. 

Canadian Pacific Ry 2 12,917 

Frank Lee, Montreal, Que. 

D. A. McRae, Lethbridge, Alberta. 

Carolina & Northwestern Ry 1 133 

J. W. Fletcher, Chester, S. C. 

Central of Georgia Ry 2 1,924 

J. M. Fitzgerald, Macon, Ga. 
H. C. McKee, Macon, Ga. 

Central Vermont Ry., 6 536 

G. M. Cota, St. Albans, Vt. 

C. Donaldson, St. Albans, Vt. 

C. F. Flint, St. Albans, Vt. 

C. R. Lyman, Waterbury, Vt. 

C. H. Schoolcraft, Farnham, Que. 

W. A. Stewart, New London, Conn. 

Chesapeake & Ohio Ry., '6 2,374 

T. H. Allen, Hinton, W. Va. 
A. C. Copland, Richmond, Va. 
F. M. Griffith, Covington, Ky. 
C. E. Powell, Hinton, W. Va. 

E. J. Rohr, Cincinnati, O. 
J. M. Staten, Richmond, Va. 

Chicago & Eastern Illinois R. R. ... 1 1,282 

A. S. Markley, Danville, 111. 

Chicago & North Western Ry., 44 8,102 

L. J. Anderson, Escanaba, Miih. 
C. F. Bach, Belle Plaine, la. 
H. Bender, Eagle Grove, la. 

F. L. Burrell. Fremont, Neb. 

F. M. Case, Belle Plaine, la. 
John Cronin, Winona, Minn. 
O. F. Dalstrom, Chicago, 111. 
T. H. Durfee, Huron, S. D. 
W. H. Finley, Chicago, 111. 
M. J. Flynn, Chicago, III. 

G. W. Hand, Chicago. 111. 

H. Heiszenbuttel, Norfolk, Neb. 
C. Herrig, Wall Lake, la. . 

John Hunciker, Chicago, 111. 
T. J. Irving, Boone, la. 
J. W. Irwin, Chadron, Neb. 
W. J. Jackson, Winona, Minn. 
Lee Jutton, Chicago, 111. 
C. F. King, Omaha, Neb. 

B. R. Kulp, Benld, 111. 

C. A. Lichty, Chicago, 111. 
J. A. Lorch, Chicago, 111. 

George Loughnane, Escanaba, Mich. 

C. A. Marcy, Chicago, 111. 

J. Mellgren, Eagle Grove, la. 

W. F. Meyers, Boone, Iowa. 

C. E. Miller, Chicago, 111. 

J. W. Miller, Chicago, 111. 

W. H. Mulcahy, Adams, Wis. 

A. K. Potter, Antigo, Wis. 

J. A. S. Redfield, Fond du Lac, Wis. 
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Chicago & North Western Ry. Continued. 
K. W. Richardson, Sioux Cily, la. 

M. Rincy, Baraboo, Wis. ^ 

I S. Robinson, Chicago, 111. 

D. Rounseville, Chicago, 111. 
F. E. Shanklin, Belle Plaine, Ja. 
Wm. Spencer, Norfolk, Nebr. 
W. M. Sterling, Chicago, 111. 

W. M. Sweeney. Green Bay, Wis. 

M. E. Thomas, Boone, la. 

R. E. Todd, Madison, Wis. 

O. E. Ullery, Sioux City, la. 

T. B. White. Boone. la. 

C. F. Womeldorf, Chicago, 111. 

Chicago, Burlington & Quincy R. R. Co 6 9,366 

W. E. Elder, Burlington, la. 
W. Hurst, Chicago, 111. 
W. T. Krausch, Chicago, 111. 
C. J. Scribner, Chicago. 
A. C. Sydell, Chicago, 111. 
J. O. Thorn, Beardstown, III. 

Chicago Great Western R. R., 4 1,49(5 

vV. L. Derr, Clarion, la. 
H. H. Eggleston, Des Moines. la. 
H. A. Elwell, Clarion. la. 
. Nels Johnson, St. Charles, 111. 

Chicago, Indianapolis & Louisville Ry., 1 651 

J. M. Caldwell, Lafayette, Ind. 

Chicago, Milwaukee & St. Paul Ry., 2S 10.667 

E. J. Auge, Wells, Minn. 
A. J. Buck, Tacoma, Wash. 

E. E. Clothier, Mobridge, S. D. 
Edw. Collings, Perry, la. 

H. R. Drum, Mitchell, S. D. 
W. E. Duckett, Minneapol's, Minn. 
Chas. Gradt, Savanna, 111. 
L. D. Hadwen, Chicago. III. 

F. E. King. Minneapolis, Minn. 
N. H. La Fountain, Chicago. 111. 
W. R. Lanning, St. Maries, Idaho. 
C. F. Lowcth. Chicago. 111. 

T. E. McFadden, Cedar Falls, Wash. 

Edw. McGuire, Marion, la. 

E. S. Meloy. Chicago. 

R. J. Middleton. Chicago, III. 

Edw. Murray, Miles City, Mont. 

J. F. Pinson, Seattle, Wash. 

G. T. Richards, Tomah, Wis. 
William Ross, Milbank. S. D. 
E. L. Sinclair, Marion, la. 

C. U. Smith, Milwaukee, Wis. 
C. F. Urbutt, Chicago, 111. 
C. G. Vollmer, Elk Point, S. D. 
Fred E. Weise. Chicago, 111. 
A. A. Wolf, Milwaukee. Wis. 
William E. Wood, Chicago, 111. 
A. Yappcn, Chicago, 111. 
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Name of Road and Membership. Members. Mileage 

Chicago, Rock Island & Pacific Ry., 14 7,657 

McClellan Bishop, El Reno, Okla. 

G. E. Brooks, Rock Island, 111. 

J. P. Copp, Haileyville, Okla. 

S. T. Corey, Chicago, 111. 

C. H. Eggers, Little Rock, Ark. 

A. T. Hawk, Chicago, 111. 

J. L, Hayes, Rock Island, 111. 

E. F. Manson, Manly, la, 

S. L. McClanahan, Herington, Kans. 

M. D. Miller, Chicago, 111. 

R. C. Sattley. Chicago. 

A. C. Shields, Trenton, Mo. 

1. L. Simmons, Chicago, J1). 

R. Wagner, Little Rock, Ark. 

Chicago, St. Paul, Minneapolis & Omaha Ry., 11 1,750 

J. G. Bock, St. Paul, Minn. 

A. F. Gilman, St. Paul, Minn. 

J. F. Glasgow, Worth!ngton, Minn. 

Chas. Mines, Emerson. Neb. 

J. D. Moen, St. Paul, Minn. 

A. G. Rask, Altoona, Wis. 

H. Rettinghouse, St. Paul, Minn 

Aug. Ruge, Mankato. Minn. 

Chas. Sedmoradsky, Worthington, Minn. 

John Stewart, Spooner. Wis. 

R. R. Strothers, St. Paul, Minn. 

Chicago, Terre Haute & Southeastern Ry 2 351 

J. Dupree, Crete, 111. 

J. O. Jewell, Terre Haute, Ind. 

Cincinnati, Hamilton & Dayton Ry., 2 132 

R. C. Henderson, Dayton, O. 
A. D. McCallum, Hamilton, O. 

Cincinnati, New Orleans & Texas Pacific Ry 2 338 

F. J. Conn, Lexington, Ky. 
L. A. Cowsert, Danville, Ky. 

Cincinnati Northern R. R 1 236 

J. M. Wilkinson, Van Wert, O. 

Coal & Coke Ry., : . . . 1 197 

Wm. Trapnell, Elkins, W. Va. 

Colorado & Southern Ry 4 1,089 

R. W. Beeson, Trinidad, Colo. 
C. W. Fellows, Denver, Colo. 
Harry James, Denver, Colo. 
A. W. Pauba, Denver, Colo. 

Colorado Midland Ry 1 338 

J. Guretzky, Colorado City, Colo. 

Columbia, Newberry & Laurens R. R 1 75 

A. P. Rice, Columbia, S. C. 

Concho, San Saba & Llano Valley R. R 1 61 

K. S. Hull, Temple, Tex. 
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Delaware & Hudson Co., 1 909 

N. C. Ailes, Albany, N. Y. 

Delaware, Lackawanna & Western R. R., 4 981 

E. J. Barry, Hoboken, N. J. 
G. E. Boyd, Buffalo, N. Y. 
Albert Fink, Buffalo, N. Y. 
Jas. Skeoch, Dunmore, Pa. 

Denver & Rio Grande R. R., .4 2,577 

A. Ridgway, Denver, Colo. 
H. Taylor, Alamosa, Colo. 

C. S. Thompson, Denver, Colo. 
J. L. Thomson, Salt Lake City. 

Detroit & Mackinac Ry 1 434 

John Owen, East Tawas, Mich. 

Duluth & Iron Range R. R., 3 197 

W. A. Clark, Duluth, Minn. 
O. H. Dickerson, Duluth, Minn. 

B. T. Mclver, Two Harbors, Minn. 

Duluth, Missabe & Northern Ry. 4 356 

F. C. Baluss, Duluth, Minn. 

F. N. Graham, Duluth, Minn. 
W. A. McGonagle, Duluth, Minn. 

G. K. Nuss, Proctor, Minn. 

Duluth, South Shore & Atlantic Ry 1 601 

E. ^. Lewis, Duluth, Minn. 

Elgin, Joliet & Eastern Ry 3 770 

W. B. Hotson, Joliet, 111. 
G. H. Jennmgs, Joliet, 111. 
A. Montzheimer, Joliet, 111. 

Erie R. R., 9 2,257 

O. F. Barnes, Jersey City, N. J. 

W. O. Eggleston, Huntingrton, Ind. 

E. F. Gardner, Buffalo, N. Y. 

A. W. Harlow, Huntington, Ind. 

A. J. Horth, Meadville, Pa. 

F. A. Knapp, Jersey City, N. J. 
Neil McLean. Huntington, Ind. 
Roy Pierce. Salamanca, N. Y. 
W. H. Wilkinson, Elmira, N. Y. 

Florida East Coast Ry 2 746 

E. K. Barrett, St. Augustine. Fla. 

F. J. Thompson, St. Augustine, Fla. 

Fort Smith & Western R. R 1 217 

B. F. Beckman, Ft. Smith, Ark. 

Fort Worth & Denver City Ry 1 454 

J. M. Mann, Ft. Worth, Tex. 

Georgia R. R., 1 307 

J. C. Williams, Decatur, Ga. 

Grand Rapids & Indiana Ry 2 592 

H. M. Large, Ft. Wayne, Ind. 
W. S. McKeel, Grand Rapids, Mich. 
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Grand Trunk Ry. System, 16 4,735 

W. Cayley, Stratford, Ont. 

J. B. Gaut, Chicago, 111. 

J. Henderson, St Thomas, Ont. 

J. Innes, Hamilton, Ont. 

J. H. Johnston, Montreal, Que. 

G. C. McCue, Ottawa, Ont. 

George A. Mitchell, Toronto, Ont. 

F. P. Sisson, Detroit, Mich. 
Jos. Spencer, Stratford, Ont. 
H. B. Stuart, Montreal, Que. 
H. C. Swartz, St. Thomas, Ont. 
W. G. Swartz, Campbellford, Ont. 
W. H. Tichbourne, London, Ont. 
W. J. Tyers. Belleville, Ont. 

C. r . Warcup, St. Thomas, Ont. 
J. Wilson, Hamilton, Ont. 

Grand Trunk Pacific Ry 1 3,627 

L. H. Wheaton, Dartmouth, N. S. 

Great Northern Ry., 2 8,102 

J. A. Bohland. St. Paul, Minn. 
H. A. Gerst, St. Paul, Minn. 

Gulf, Colorado and Santa Fe Ry 5 1,937 

Z. A. Green, Galveston, Tex. 
K.-S. Hull, Temple, Tex. 

G. A. Knapp, Galveston, Tex. 

W. G. Massenburg, Beaumont, Tex. 
W. W. Wilson, Galveston, Tex. 

Illinois Central R. R., 13 4,767 

P. Aagaard, Chicago, 111. 
Chas. Dale, New Orleans, La. 
F. O. Draper, Chicago, Til. 
C. Ettinger, Chicago, 111. 
Maro Johnson, Chicago, 111. 
C. R. Knowles, Chicago. 111. 
O. W. Lentz, Chicago, 111, 
S. P. Munson, Mattoon, 111. 
W. L. RatliflF, McComb, Miss. 
M. A. Smith, New Orleans, La. 
O. M. Suter, Chicago, 111. 

F. L. Thompson, Chicago, 111. 

E. F. Wise (retired), Waterloo, Ta. 

Illinois Traction System 2 425 

G. W. Black, Mackinaw, 111. 
G. A. Wright, D«catur, 111. 

Imperial Govt. Rys. of Japan 1 1,000 

S. Kurokochi, Tokyo, Japan. 

International & Great Northern Ry 1 1,106 

H. M. Jack, Palestine, Tex. 

Kansas City, Clinton & Springfield Ry 1 155 

J. B. Browne, Clinton, Mo. 

Kansas City Southern Ry 3 826 

W. W. Casey, Texarkana, Tex. 
C. E. Johnston, Kansas City, Mo. 
J. J. Taylor, Texarkana, Tex. 
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Lake Erie & Western R. R., '. 1 882 

P. P. Lawrence, Tipton, Ind. 

Lake Superior & Ishpeming Ry., Munising, Marquette & 

S. E. Ry / 2 160 

August Anderson, Marquette, Mich. 
Roscoe C. Young, Marquette, Mich. 

Lehigh & Hudson River Railway 1 96 

J. E. Barrett, Warwick, N. Y. 

Lehigh & New England R. R 1 296 

A. M. Snyder, Pen Argyl, Pa. 

Lehigh Valley R. R., 10 1,443 

E. B. Ashby, New York City. 
Peter Hofecker, Auburn, N. Y. 
J. W. Holcomb. Buffalo, N. Y. 
R. E. James, Sayre, Pa. 
Judson Joslin, Auburn, N. Y. 

A. E. Kemp, Hazleton, Pa. 

F. E. Schall, South Bethlehem, Pa. 
L. W. Swan, Easton, Pa. 

E. R. Wcnner. Ashley. Pa. 

F. W. White, Wilkes-Barre, Pa. 

Long Island R. R 8 399 

E. L. Goldsmith, Jamaica, N. Y. 
Wm. G. Hicks, Jamaica, N. Y. 
M. Loeffler, Jamaica, N. Y. 
W. F. O'Connor, Flushing, N. Y. 

E. P. Self, Jamaica, N. Y. 
Chas. Wehlen, Jamaica, N. Y. 
W. Wicks, Amityville, N. Y. 

C. W. Wright, Jamaica, N. Y. 

Los Angeles & Salt Lake R. R 5 1,100 

D. H. Ashton, Salt Lake City, Utah. 

F. M. Bigelow, Salt Lake Citv. Utah. 
R. R. Bishop, Salt Lake City. Utah. 
W. C. Frazier, Los Angeles. Cal. 

J. C. Post, Los Angeles, Cal. 

Louisiana & Arkansas Ry., 1 302 

D. Zenor, Stamps, Ark. 

Louisville & Nashville, R. R., (and Nash. Term. Co.).... 12 5 070 

J. M. Bibb, Birmingham, Ala. 
A. J. Catchot, Ocean Springs, Miss. 
R. O. Elliott. Nashville, Tenn. 
H. R. Hill, Birmingham, Ala. 
Floyd Ingram. Erin, Tenn. 
T. H. King, Knoxville, Tenn. 
J. W. Little, Birmingham, Ala. 
A. B. McVay, Evansville. Ind. 
C. M. Roy, Birmingham, Ala. 
Wm. Sheley. Evansville, Ind. 
H. Stamler. Paris, Ky. 
W. G. Stewart, Nashville, Tenn. 

Louisiana & Northwest R. R 1 121 

T. R. Barger, Homer, La. 
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Maine Central R. R. 1 1,206 

P. N. Watson, Brunswick* Me. 

Michigan Central R. R., 13 1,800 

S. D. Bailey, Detroit, Mich. 
Grant Boyer, Detroit, Mich. 
G. H. Fenwick, St. Thomas, Oi:t. 
Thomas Hall. St. Thomas, Ont. 

F. J. Hodges, Jackson, Mich. 
Henry A. Horning, Jackson, Mirh. 
J. S. Huntoon, Detroit, Mich. 
Andrew Leslie, St. Thomas, Ont. 
A. B. Nies, Jackson, Mich. 

W. H. Sellew, Detroit, Mich. 
E. W. Smith, Detroit, Mich. 
S. B. Thorn, Bay City, Mich. 
Geo. H. Webb, Detroit, Mich. 

Minneapolis & St. Louis R. R 2 1,645 

Ed. Gagnon, Minneapolis, Minn. 

G. S. Kibbey, Minneapolis, Minn. 

Minneapolis, St. Paul & Sault Ste. Marie Ry., 3 4,020 

O. C. Gongoll, Minneapolis, Minn. 
G. A. Manthcy, Minneapolis, Minn. 
P. Swenson, Minneapolis, Minn. 

Mississippi Central R. R 1 150 

L. E. Faulkner, Hattiesburg, Miss. 

Miss. River & Bonne Terre Ry. 1 64 

C. H. Fake, Bonne Terre, Mo. 

Missouri, Kansas & Texas Lines, 1 3,865 

A. S. Clopton, Oklahoma City, Okla. 

Missouri, Oklahoma & Gulf Ry 1 3.U 

Chas. Harrison, Muskogee, Okla. 

Missouri Pacific R. R., 29 7,2^5 

E. £. Allard, St. Louis, Mo. 
T. H. Bridges, McGehee, Ark. 
Robert J. Bruce, St. Louis, Mo. 
W. L. Burnett, Eudora, Ark. 
J. E. Byrd, McGehee, Ark. 
W. E. Byrd, McGehee, Ark. 
H. W. Clark, Falls City, Nebr. 
A. H. Ferdina, St. Louis, Mo. 
C. Gnadt, Poplar Bluff, Mo. 
W. A Guire, Lake Providence, La 
Lon Graves, Dermott. Ark. 
J. C. Hargrove, McGehee, Ark. 
E. H. Harvey, Montrose, Ark. 
W. Hausgen, Sedalia. Mo. 
E. P. Hawkins, McGehee, Ark. 
E. A. Jackson. McGehee. Ark. 
W. J. Lacy, Poplar Bluff. Mo. 
C. W. Lamb. Pine Bluff. Ark. 
G W. Land, McGehee. Ark. 
A. D. May, Little Rock, Ark. 
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Missouri Pacific R. R., continued. 

J. V. Reynolds, McGehee, Ark. 
D. L. Roper, Monroe» La. 

C. C. Runyon, Gorham, 111. 
Wm. Smith, McGehee, Ark. 
Wm. Sullivan, Kansas City, Mo. 
F. W. Tanner, St. Louis, Mo. 

D. G. Tewksbury, Gorham, 111. 

L. J. Wackerle, Osawatomie, Kans. 
A. L. Waits, St Louis, Mo. 

Mobile & Ohio R. R 1 1,122 

W. B. Harris, Corinth, Miss. 

Morgan's La. & Tex. R. R. & S. S. Co 3 405 

A. B. Ashmore, Lafayette, La. 
H. F. Jonas, Houston, Tex. 
H. Slabotsky, Lafayette, La. 

Nashville, Chattanooga & St. Louis Ry 5 1,230 

W. H. Fletcher (Retired), Nashville, Tenn. 
H. P. Hodges, Nashville, Tenn. 
Hunter McDonald, Nashville, Tenn. 

0. M. Sorrells, Atlanta, Ga. 

1. O. Walker, Atlanta, Ga. 

New Orleans & North Eastern R. R., 4 196 

L. E. Jones, New Orleans, La. 
O. R. Mcllhenny, Laurel, Miss. 
J. S. Sharp, New Orleans, La. 
J. J. Steadham, New Orleans, La. 



New Orleans Great Northern 

F. J. Bourgeois, Bogalusa, La. 

New Orleans, Mobile & Chicago R. R 

P. K. Lutken, Laurel, Miss. 

New Orleans, Texas & Mexico R. R 

J. P. Yates, DeQuincy, La. 

New South Wales Government Rys 

James Eraser, Sydney, N. S. W. 

New York Central R. R., 

J. K. Bonner, Rochester, N. Y. 

W. S. Haley, Toledo, O. 

U. S. Hitesman, New York City. 

G. J. Klumpp. Rochester, N. Y. 
R. P. Mills, New York City. 
Philip O'Neill. Adrian. Mich. 
Kemper Peabody, N. Y. City. 
W. A. Pettis, Rochester. N. Y. 
R. H. Reid. Cleveland, O. 

E. J. Rykenboer, Rochester, N. Y. 
S. A. Seely, Utica, N. Y. 
J. L. Soisson, Norwalk, O. 
W. F. SteflFens. New York City. 
L. W. Stone, Oswego, N. Y. 
E. R. Tattershall. Malone, N. Y. 
H. C. Thompson, Weehawken, N. J. 
E. E. Wilson, New York City. 



285 
403 

287 

3,967 
5,032 
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New York, New Haven & Hartford R. R 18 2,003 

C. L. Beeler, New Haven, Conn. 
J. S. Browne, New Haven, Conn. 
Eldridgc E. Candee, New London, Conn. 
Elliot E. Candee, Waterbury, Conn. 

H. H. Kinzie, Taunton, Mass. 

A. G. McKay, New Haven, Conn. 
W, V. Lattin, Hartford, Conn. 

E. C. Littlefield, New Haven, Conn. 
Wm. H. Moore, New Haven, Conn. 
E. O. Newton, Danbury, Conn. 

B. P. Phillips, Willimantic. Conn. 

L. H. Porter (retired), Andover, Conn. 
George A. Rodman, New Haven, Conn. 
George T. Sampson, Boston, Mass. 
W. B. Schuessler, Waterbury, Conn. 

D. W. Sharpe (Retired), New Haven, Conn. 
J. B. Sheldon, Providence, R. I. 

J. J. Wishart, Boston, Mass. 

New York, Ontario & Western Ry 1 494 

J. H. Nuelle, Middletown, N. Y. . 

Northern Ry. (Costa Rica), 1 375 

M. M. Marsh, Squirres, Costa Rica, C. A. 

Northern Pacific Ry., 4 6,727 

E. H. Brown, Minneapolis, Minn. 
James Hartley, Staples, Minn. 

F. Ingalls, Jamestown, N. D. 

C. S. McCully, Jamestown, N. D. 

Northwestern Pacific R. R., 1 469 

A. A. Robertson, San Rafael, Cal. 

Oakland, Antioch & Eastern Ry. 1 115 

W. B, Noland, Sacramento, Cal. 

Oregon Short Line R. R 26 2.256 

E. S. Airmet, Salt Lake City, Utah. 
L. W. Althof, Pocatello, Idaho. 

N. D. Brookhart, Pocatello, Idaho. 

F. P. Cullen, Pocatello, Idaho. 
J. F, Cullen, Pocatello, Idaho 

E. A. Demars, Salt Lake City, Utah. 

I. A. Draper, Pocatello, Idaho. 

Fred Gaunt, Pocatello, Idaho. 

Rupert Hansen, Salt Lake City, Utah. 

C. J. Harris, Roberts, Idaho. 

C. A. Harshbarger, Ontario, Ore. 

J. A. Kelly, Pocatello, Idaho. 

A. H. King, Pocatello, Idaho. 

Roy McRostie, Pocatello, Idaho. 

C. T. Musgrave, Idaho Falls, Idaho. 

R. Newton, Pocatello, Idaho. 

P. E. Parsons, Salt Lake City, Utah. 

E. E. Paterson, Pocatello, Idaho. 

C. G. Pitcher, Pocatello, Idaho. 

S. J. Powell, Ogden, Utah. 

A. W. Robinson, Salt Lake City, Utah. 
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Oregon Short Line R. R. Continued. 

R. B. Robinson, Salt Lake City, Utah. 
Parker ShifBet, Pocatello, Idaho. 
VVm. Sorensen, Brigham, Utah. 

A. R. Stevens, Pocatello, Idaho. 
D. T. Wells, Salt Lake City, Utah. 

Pacific Electric Ry., 6 1,047 

Alf Brown, Los Angeles. 

C. F. Estes, Los Angeles, Cal. 

B. F. Manley, Los Angeles, Cal. 

D. E. Plank, Los Angeles, Cal. ,. 
J. R. Shean, Los Angeles, Cal. 

J. F. Zorn, Los Angeles, Cal. 

Pennsylvania Lines West of Pittsburgh 9 4,161 

T. O. Andrews, Lebanon, Ind. 
Samuel C. Bovvers, Steubenvillc, O. 

B. F. Gehr, Richmond, ind. 
A. F. Miller, Chicago, ill. 
D. G. Musser, Wellsville, O. 
H. H. Pollock, Carnegie, Pa. 
W. F. Rankin, Cambridge, O. 
J. Wallenfelsz, Cambridge, O. 

D. C. Zook, Fort Wayne, Ind. 

Pennsylvania R. R 4 5,379 

M. M. Barton (Retired), W. Philadelphia, Pa. 

H. R. Leonard, Philadelphia, Pa. 

Robert McKibben, Altoona, Pa. 

A. W. Reynolds, Jersey City, N. J. 

Pere Marquette R. R 14 2.262 

J. D. Black, Saginaw, Mich. 

Thos. Brown, Saginaw, Mich. 

J. J. Evans, Saginaw, Mich. 

Edw. Guild, Grand Ledge, Mich. 

G. E. Hanks (retired). East Saginaw, Mich. 

C. H. Johnson, Reese, Mich. 
A. L. McCloy, Reese, Mich. 
A. McNab, Holland, Mich. 
Homer Morgan, Greenville, Mich. 
John Robinson, Grand Rapids, Mich. 
J. E. Toohey, Grand Rapids, Mich. 

C. F. Weir, St. Thomas, Ont. 

G. Y. Whitmee, Grand Rapids, Mich. 
J. P. Wood, Saginaw, Mich. 

Philadelphia & Reading Ry 5 1,582 

Amos H. Beard (retired), Reading, Pa. 
Franklin Gable, Catawissa, Pa. 
G. M. Hoffman, Shamokin, Pa. 

E. G. Storck, Philadelphia, Pa. 

E. K Templin, Pottsville, Pa. 

Pittsburgh & Lake Erie R. R 1 224 

D. L. McKee, McKee's Rocks. Pa. 

San Antonio & Aransas Pass Ry 2 724 

F. W. Bailey, Yoakum, Tex. 
J. D. Lacy, Houston, Tex. 
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Seaboard Air Line Ry., 6 3,449 

C. F. Ballard, Peachland, N. C. 

J. E. Eubanks, Yulee, Fla. 

W. J. Galloway, Hamlet, N. C. 

W. A. McDearmid, Charleston, S. C. 

J. C. Nelson, Norfolk, Va. 

J. L. Winter, Waldo, Fla. 

St. Joseph & Grand Island Ry., 2 258 

Wm. Carmichael, St. Joseph, Mo. 
G. T. Ray, Marysville, Kans. 

St. Louis & San Francisco R. R 1 4,740 

F. G. Jonah, St. Louis, Mo. 

St. Louis Southwestern Ry., 4 1,685 

J. S. Berry, St. Louis, Mo. 
W. V. Parker, Maiden, Mo. 
Wm. Quinn. Tyler. Tex. 
W. H. Vance, Tyler, Tex. 

Shreveport, Alexandria & S. W. Ry., 1 138 

W. Vandercook, Lake Charles, La. 

Southern Ry., 7 7,922 

R. E. Connor, Columbia, S. C. 

N. L. Hall, Greensboro, N. C. 

J. S. Lemond, Charlotte, N. C. 

C. A. Redinger, Old Fort, N. C. ' 

T. E. Sharpe, Greenville, S C. 

J. B. Teaford, Louisville, Ky. 

G. W. Welker, Alexandria, Va. 

Southern New England Ry., 3 85 

J. E. Cole, Providence, R. I. 
R. D. Garner, Providence, R. I. 
W. A. Leach, Providence, R. T. 

Southern Pacific Company, ,._. ....... 67 6,950 

H. L. Archbold, Los Angeles. Cal. 
T. W. Bratten, Oakland Pier. Cal. 

C. W. Brown, Mina, Nev. 
H. Bulger. Oakland Pier. Cal 

F. L. Burckhalter, Portland, Ore. 
W. H. Burjfess, Stockton, Cal 

D. Burke, Tucson, Ariz. 

W. E. Burns, San Francisco, Cal. 
J. T. Caldwell, Bakersfield, Cal. 
J. H. Clark, Los Angeles, Cal. 

W. S. Corbin, San Pedro, Cal. 
D. M. Crosman, Los Angles, Cal. 
Geo. Dickson, Oakland, Cal. 

F. C. Dittmar, Los Angeles, Cal. 
R. M. Drake, San Francisco, Cal. 

G. A. Easton, West Oakland. Cal. 
B. F. Ferris. Los Angeles, Cal. 

J. F. Fisher. Sacramento, Cal. 
M. Fisher, Ogden, Utah. 
A. Eraser. Bakersfield. Cal. 
Neil Eraser, Dunsmuir, Cal. 
Ira Gentis, Oakland, Cal. 
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Southern Pacific Company. ^ Continued. 
P. Giusto, San Francisco, Cal. 

}. A. Given, Sacramento, Cal. 
as. Gratto, Los Angeles, Cal. 
C. F. Green, Sacramento, Cal. 
H. A. Hampton, Portland, Ore. 
Robt. Hansen, West Oakland, Cal. 
W. C. Harman, Bakersfield, Cal. 
J. M. Hinchee, Los Angeles, Cal. 
J. A. Hutchens, Ogden, Utah. 
Jno. D. Isaacs, New York City. 

C. A. Jensen, Los Angeles, Cal. 
.H. Lodge, San Francisco, Cal. 
C W. McCandless, Ventura, Cal. 
T. C. McClure, Los Angeles, Cal. 

D. McGee, Sacramento, Cal. 
A. M. McLeod. Oakland, Cal. 

J. B. Malloy, San Francisco, Cal. 
J. D. Mathews, Tucson, Ariz. 

F. D. Mattos, W. Oakland, Cal. 
M J Mayer, San Francisco, Cal. 
A. T. Mercier, Los Angeles, Cal. 

E. C. Morrison, San Francisco, Cal. 
J T. Murphy, Oakland, Cal. 

R. E. Murphy, Bakersfield, Cal. 
P. N. Nelson. San Francisco, Cal. 
Harry Pollard, San Francisco, Cal. 
Homer Pollard, West Oakland, Cal. 
Geo. W. Rear, San Francisco, Cal. 
J. S. Replogle, Oakland, Cat. 
D. B. Rich, Stockton, Cal. 

D. T. Rintoul, Bakersfield. Cal. 
Norman Rose. Portland, Ore. 
W. M. Rose, Sacramento, Cal. 
NHes Searls. San Francisco, Cal. 
Fred Secord, Sacramento, Cal. 

G. W. Sedwell, Bakersfield, Cal. 
T. H. Settle, Los Angeles, Cal. 

F. M. Siefer, Sacramento, Cal. 
C. W. Smith, Portland. Ore. 
Thos. Tretheway. Stockton. Cal. 
W. F. Turner, Ogden, Utah. 

E. J. Vincent, Los Angeles. Cal. 
A. Weldon. Bakersfield, Cal. 

C. R. Wells, Sacramento, Cal. 
M. M. Wilson. Los Angeles. Cal. 

South Manchuria Ry., . .^ 1 2,000 

Y. Maruyama, Dairen, Japan. 

Temiskaming & Northern Ontario Ry., 2 320 

G. H. Dickson, North Bay, Ont. 
W. J. Oldham, North Bay, Ont. 

Texas & Pacific Ry 1 1,944 

E. Loughery, Dallas, Tex. 

Texas Midland R. R 1 125 

E. H. R. Green, Terrell, Tex. 

The Thousand Islands Ry 1 20 

H. A. Cooper, Gananoque, Ont. 
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Toledo, Peoria & Western Ry 1 248 

J. H. Markley; Peoria, 111. 

Toledo Railways & Light Co 1 110 

A. Swartz, Sylvania, O. 

Trinity & Brazos Valley Ry., 2 466 

B. M. Hudson, Teague, Tex. 
R. W. Smith, Teague, Tex. 

Union Pacific System 1 7,825 

J. Parks, Denver, Colo. 

Union Traction Co. of Ind 2 460 

Jno. Hancock, Anderson, Ind. 
L. A. Mitchell, Anderson, Ind. 

Wabash R. R 3 2,519 

A. O. Cunningham, St. Louis, Mo. 
E. C. Danes, Peru, Ind. 
William S. Danes, Peru, Ind. 

Washington Terminal Co., 1 53 

W. M. Cardwell. Washington, D. C 

Western & Atlantic R. R 1 137 

D. E. Counts, Dalton, Ga. 

Western Australia Government Rys ^ 1 1,943 

E. S. Hume, Midland Jet., Western Australia. 

Western Pacific Ry 1 946 

T. J. Stuart, Elko, Nev. 

Wheeling & Lake Erie R. R 3 459 

Wm. Mahan, Canton, Q. 

W. L. Rohbock, Cleveland, O. 

Yazoo & Miss. Valley R. R 2 1,370 

D. H. Holdridge, Vicksburg, Miss. . 

W. Shropshire, Greenville, Miss. 



No. of Railroads Represented, 129 

Total, Members and Mileage, 636 251,945 

Members not with Railroads, 69 

Total Membership, 705 
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ADVERTISEMENTS 



I " CbemicBl Company. 
Inc, Is the biggest con- 
cern in the new American 
InJustry. 

It hsi plants In Tarlone 
parts of the country and 
today Is turning out dyee 
equal In every way to 
those fonnerty produced 
In Germany. 

ItB most Important plant 
Is the Schoellkopf Works 
located at Buffalo, N. T., 
Illustrated herewith. 
This plant was designed 
and constructed by The 
John W. Cowper Compn- 
o( the largest 



r best In building 



any other and cost less 
per year o! serrice. The 
reasons tor their long life 

vmt, 

Gtructed of Bartett Spec- 
ification Pitch and Felt, 



Iflcatlon Raofs si 
popular than an 
type for use on pe 
bulldingB of all I 



Second, 

of waterproanng is used 1 

In Barrett Specification i 

Roofs than In any other i 

" ■ ■ ■ ■ covering, i 



e now prepared to 
J 20-Tear Surety 
n all Barrett Sped- 



and th 
WHterprc 



B of e 



terlal Ir 



imfla&'e. 



ed apdtr ihi » 



y other type be- 



. that they will 
DO constructed right. 
In view of all this, do you 
wonder tbat Barrett Spec- 



Our only requirements are 
that The Barrett SpeclB' 
cation dated May 1, 191B 
shall be strictly followed 
and that the rooflng con- 
' ' ' r shall be approved 



by D 



Company 



4^ 



THE BARRETIT COMPANY, Umi 
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LTHE 






Ellis 




Patent 




Bumping 




Posts 




Noted for 
si mpl icily 
slrenglh and 

lasting qualities. 
Neat in 




appearance. 
Occupy little 
space. 
Adapted 

Highest Award 
at the 
World's Fair. 




With Dirmcliont 




Write for 




Mechanical 




Mfg. Co. 

Chicago, III. 


A Te.t 
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G-A Controlling Altitude Valves 



ADVEKTISEUENTS 26. 



Chicago Pauengtr Teimli.al. Chicago & North Walem Rg. 

On MoJiion Si. from Canal to i Inlon Si. 

' ' The Gattway to the Wal ' ' 



North,Westand Northwest 
from Chicago, Chicago & 
North Western Line. Most 
everywhere you wcint to go 
there's a convenient train. 

Use It When You Go — 



The Best of Everything 



i<<<0>y*>>>TO>I<*>>>I<»I'fi>X<<*I<<<<<*|j';*^^^ 
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BrUgt, Norfolk & Pottatioatk Btll Line Rallieay 
7'/i Yean' Stroke given l^ Dixon'i Silica CiaphiU P^nl 

How Do You Buy Paint? 

"By the Gallon" or 
"By Cost Per Year"? 

Do not buy paint by " the gallon." Divide the years of serv- 
t into the first cost of labor and material, and you will find 
that Dixon's is the lowest in cost per year of service. 

PAINT 

; recommended tor the protec'tion of all exposed metal or 
wood work. It has been used in all parts of the world. De- | 
spite the high cost of labor and material, we continue as in ( 
I past fifty years our '■ FIRST ^UAI.ITY " guarantee. 



of apwlul iBlCTHt (0 brider, bnlldlnc i 



^^ 



Madt in J*r»y CU,. N. J., by (A* 

JOSEPH DIXON CRUCIBLE COMPANY 

EtlBbliih^d 1827 
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MINERAL^^P^RUBBER i 
FLOORS 



iilll!iiiiiiiiiii.iiiiiii[iiiiiiiiiiijiiiii,iiiii.jiikiiiiiiiiiJ]iiiiiiiii:iiiii::ii,ii 



larco 



Mineral Rubber Floors 


SMEARON 


No, 6 W.ti^.proa6nil 
Sflturaled Cotton Fabiic 


ASBESTOS 


RefriBffintor Compound 


ROOF 


D«mp Pioo6r.B. M.B.Pipi Costing 
R. S, A. Specificsoon A.ph.h 


CEMENT 


PUTTY 


Roo(;„e MucH.]. 


COATINGS 




PAVING 



Standard Asphalt & Refining Co. 

208 Sa. USalle StKet CHICAGO, ILL. 
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ICE HANDLING AND HARVESTING MACHINERY 



CARTS, CRUSHERS, TROLLEY SYSTEMS 
ENDLESS CHAIN CONVEYORS, ELEVATORS 



ELEVATING, CONVEYING and 

POWER TRANSMITTING 

MACHINERY 



Caldwel 



HELICOID" Conveyor 



Screw Conveyors 

Belt Conveyors 

Steel Elevator Legs 

Elevator Buckets 

Gears 

with Cat or Macbine Mddid Tdh 

Chain Belting 
Sprocket Wheels 
Shafting, Bearings 



H 



H.W.Caldwell & Son Co. 

17th St. and Western Ave., Chicago 



HUDSON TERMINAL, S« CHURCH ST., 
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The VERY NEWEST THING in 

Hydrants 

FOR 

Coach Yards, Cinder Pits, at Stations 

ANb FOR 

FIRE LINES 

FIGS. 1 0, 62 and 59 are aU you need bom 
us, to make 3-4 in. or I in. hydrants such 

. as Fig. 67, use your own 2 1-2 in. pipe (or 
an outside casing. This idea embraces the 
3-4 in., I in., I 1-4 in., I 1-2 in.. 2 in. luid 
2 I -2 in. sizes, uses less metered watei and 

f will stand moie abuse than any other type on 
the ToaikeL CXiring November. 1916, we 
mailed a number of new Bulletins to aU 
Su|}ns. M. O, and Water Service men of 
recoid at that tune. If any one ^ed to get 
sane witte us. 



F«.62 F«.59 

K,^r .■, ;::,! ] ;r.. F.^r Sj and 1 i 



Volkhardt Company, Inc, 

15 Town*<rad Av«., SttitMi ld«nd. New YoHt Gty 



G-W Car Icing Equipments 

k use by all leading Packers and Railroads 



SOME OF THE USERS INCLUDE 




R. E. C. N. E. 






Santa Fe 


Nafl Pkg. Co. 








Armour & Co. 






b: &A. °* 


Swift Co. 






0. R, I. & P. 


Morris & Co. 






Can. of N. J; 


Cudahy & Co. 






N, T. 0. & W. 


■ Mexican Nafi Pkg 


Co. 




N. Y. J^. H. & H 


Hnmmond & Co. 






III. Central 


Pacific Fruit Expr 






Mo. Paciflo 


Prult Growers Eipres 




c, a & Q. 


Clii. Ind. & So. 










/» 


(/« 




Locomotive 
Coaling Stations 

For HudliBi Coal, Aibei ud Cindtrt 



Gif ford -Wood Co. 

Chicago Office: 565 W. Wasliington St. 



Gifford-Wood Co. 

Chicago Office: 565 W. Washington St. 
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Good Old 



•J 

Neponset 

P a r o i d 
Roofing 

is now made with handsome 

red or green slate surfaces, as well as 

in the standard gray color. 

The close of every year adds 

another year to the long record of 

Paroid service — now 19 years. 

There is now a NEPONSET 

Roofing for every purpose. 



y 



NEPONSET Built-up Roof 
NEPONSET Twin Asphalt Shingles 

NEPONSET Paroid Roofing 

in different weights and colors 



Bird & Soa 



ESTABLISHED 1795 



Chicago New York 

Washington Trade 

^cff.U.S 




Mark 
Pat. Off. 



East Walpole 
Mass. 

Canadian Plant 
Hamilton, Canada 



da. 



id^^ 
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GENERAL CONTRACTORS 

Specializing RAILROAD BUILDINGS 
and WATER SERVICE 



Shop and Freight Terminals 

Passenger Stations 

Complete Pumping Plants 

Pipe Lines Tanks Penstocks 

Dams and Reservoirs 



Jos. EL Nelson & Sons 

CHICAGO 
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AMERICAN BRIDGE 



COMPANY 



30 CHURCH ST^ NEW YORK 



Manufacturers of 



Steel Structures 



of all classes, particularly 



Bridges and Buildings 



Selling Offices in Principal Cities 
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Sheffield No. 11 Standpipe 

Wide lateral movement when lowered permits 
leeway in spotting locomotive. Great vertical 
range -- serves botli high and low tenders equally 
^vell. Revolves easily in a complete circle— /ocfe* 
automatically and poaitively, parallel with the 
track at all times. Pressure controlled by auto- 
matic relief valve. All operating parts are on the 
outside. Strongly made—few parts. 

Fairbanks, Morse & Co. 



ST. LOUIS 
ST. PAUL 
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s CATTLE PAi 



I Pipe, commercially known 
(oat Icnelhs. It elipilnales 



C. F. Massey Company 



NEW YORK 
PITTSBURG 


CHICAGO 
NORFOLK 


LOS ANGELES 
DALLAS 


NEWARK. N. J. 
YOUNGSTOWN. O. 
MINNEAPOLIS. MINN. 


■PLANTS localtJ 
CHICAGO. ILL 
KANSAS CITY. MO. 
MERIDIAN. MISS. 
MEMPHIS. TENN. 


DALLAS. TEXAS 
LOS ANGELES. CAL. 
SPOKANE. WASH. 



STANDARD CONCRETE PRODUCTS 

Culvert Pipe Bridge Slabs Battery Wells 

Highway Pipe Concrete Piling Battery Boxes 

Sewer Pipe Portable Houses Battery Chutes 

Submarine Pipe Concrete Poles Manholes 
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phis shops equipped with the Harris Air Lifts. 
II The Pennsylvania, L. & N., M. K. & T., and 

I the G, C. & S. F. are only a few other roads 

I using the Harris System. 

I Any number of wells scattered over wide 

I area can be pumped and controlled by one 

compressor at the Power Plant. 

Our bulletin No. 114 on air pumping will in- 
terest you. Write for a copy, it's free. 

HARRIS AIR PUMP COMPANY 

«1 West South St. INDIANAPOLIS, IND. 
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Because they have 
"made good" 






nt tbe morr cliffii-nl: 
Hiinitnr; rp<|ulrrniFn h 
— ehr«e toiletB art rap 
Wly wlnnng fayor on 
many rnllroHd lints. 

They have bern Ibor- 
oughly inxpeoteil anil 
tested by many TeadiOT 
tealth anil Inilustrial 
aiithoriEiex. Hpprov- 
n I resulting in «iery 



PeiuiBy^ania Railroad Llnps East Baltimore & Ohio Railroad. 

and West. ^ ^^^ ^^^j^ Central RatlroBd. 

Lehigh Valley Railrontl. BufTalo, Rocheeler & Pittsburgh 

Philadelphia & Reading Railroad. Railroad, 

Delaware & Hudson Railroad. Atchison, Topeha & Santa Fe Rail- 
ton It, Maine Railroad. Lehigh & New England Railroad. 
:. C. & St. L. Railroad. Maine Central Railroad. 



-onomical, fool. proof, and otheri 
' a trNi, and thU we invitt— we g 
Anil for our literature and n 
will gladly furnlah. 

. R The inlrodii.'tlon of „ ,, c ■ r» _. 

ale heli> on railway work Railvray Supply Department 

TtCV 'ZfoJrZVi'onH KAUSTINE COMPANY, rnc. 

'!"'•«■ BUFFALO. NEW YORK 
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Chicago Bridge & Iron Works 



Elevated 
Steel Tanks 

AND 

Steel Storage 

Tanks 



for Railroad Service 



We Also Build 



Oil Tanks :: Large Storage Tanks 

Self Supporting Steel Stacks 

All Classes of Heavy 

Plate Metal Work 



Our Calahgat will ht mailed to yoa upon reqatsl. 
Write to our ntarat salts ogke for prices, plana and ipccificatio 



Eastern: C 

Ctnlral: 

Canadian: 



viUe (Piiuburgh DUtricl). Pa. 

Chicago, 111, 

Bridgeburg, Ontario 



SALES OFFICES: 



Settle. W..h.. L. C. Smith BMe, 
Cmnvillc, Peiiii.vlv.ni. 
San FnnciKo. Cal.. Cll Bide, 
Sail Late Oty. Uuh, K«m> BIdi 
Bridieburg. Onl.. l40Jai.clSl. 



New York. Hud... 

Dall... T^u.. PraOorian [ 



Log Aniele.. Cal . Uni. 



e, n. . Florida Lilf Bids, 



c. N. e Realty l-ldB. 
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Johns - Manville 

SERVICE 



JOHNS-MANVILLE SERV- 
ICE puts all our resoiu-ces, 
our skill, our experience be-, 
hind you in a united effort to con- 
serve heat and power — to speed 
up production and performance — 
to make every pound of coal count 
to its utmost unit of energy for 
the benefit and safety, not merely 
of individuals but of the country 
itself. 

JOHNS-MANVILLE RAILROAD PRODUCTS 



AsbeBtOB Booflnsrs 

PacklnsTB 

Cold Water Paint 

Conduits (Fibre ft 
Sectional) 

Cements 

Hair Felt 

Smoke Jacks 

Masrnesla lagging 

Translte Asbestos 
Shingles 

Packing: Cnp and 
Expander B,lng 



Magnesia and 
Asbestos Pipe 
Covering for 
all classes of 
insnlation 

Flexible Armored 
Hose 

WaterprooflnsT ft 
Mastic 

Electrical Supplies 

Translte Asbestos 
Wood 

Ebony Asbestos 
Wood 

Brake Blocks 

Fire Extinirnlshers 



H. W. Johns - Manville Co. 



10 Factories 



New York City 

Brasdict u 60 Urge Cities 



ADVEKTISEUENTS 



Jerry Boy Hand Car Engines 



2 2-4 and 4 H. p. 



A JERRY BOY OUTFIT, as above iUustrated. 
placed in the hands of section foremen will 
mean a real saving in your Maintenance of Way 
Department by providing quick transportation of 
men and material. It will also mean more energy 
for direct track work from each man. 

Winegar, Wis., August 14, 1916 
Gentlemen: 

Have been using Jerry Boy Engine for over four years 
and it is still in good condition. The only repairs during that 
time have been a couple of valves and some packing. The 
largest load I hauled with it was fifteen ties on a push car be- 
sides five men and all the tools on hand car. Have been satis- 
fied with engine in every way, 

H. BENGS 
Sec. For. C. & N. W. Ry. 

Associated Manufacturers Co. 

WATERLOO, IOWA 
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"Associated" Engines 

are famous for giving reliable 
service. They are designed by 
practical and efficient engineers. 

Constant inspection and accuracy in 
manufactuting,. together with nigh 
quality of material and workmanship, 
have built up the demand for Asso- 
ciated Engines. Over 200,000 
Associated Eji^nes in daily use, 
shows the popularity of these Quality 
Engines. 

-ASSOCIATED" ENGINES 
G«toline or Kerosene 

Johnny Boy l-i^H. P. i Four Mule Team... 4H. P. 

Chore Boy 1<HH.P. Six Mule Team .... 6H.P. 

Hired Hand 2-'^ H. P. Eight Mule Team . . 8 H. P. 

Hired Han 2-!4 H. P. Twelve Mule Team 12 H. P. 

Three Mule Team 3 H. P. ' Eighteen Mule Team 18 H. P. 

Sia ion<ry or roriabk Air or W.icr Cooled 

Associated Manufacturers Co. 

WATERLOO, IOWA 



ADVERTISEMENTS 



A Good Mixer 



Efficientfy Operated Lightest Weight 

by one man or a Largest Output 

gang Least Expense 

COMPLETE OUTOT ON TRUCK with 3 H. P. ENGINE 

Every Railroad Division and Department should 
have one or more of these machines 



The Cummings Machine Co. 
Minster, Ohio, U. S. A. 
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The 
Successful 

Water Column 

[tiner Drop Spout 



I'. 

I ne i\easons ^hS' 

fl The Flexih^ Fenner.Drop Spout has a FIVE 
FOOT VERTICAL and THREE FOOT LAT- 
ERAL movMtient. It also can be pulled out or in- 
longer or sBprter than normal length. This flexibil- 
ity prevents water waste. It saves a great amount 
of time in taking water, as accurate spotting of 
the locomotive is unnecessary. It acts as a big 
maintenance saver in that the spout will inove 
should the locomotive shift. Many water columns 
with more rigid spouts are knocked down because 
of the shitting o£ the locomotive while taking wa- 
ft THE SPOUT IS ABSOLUTELY NON- 
FREEZABLE. There is no packing or working 
parts in the joint. It is OPEN TELESCOPIC. 
ft The water is AUTOMATICALLY shut off and 
the spout when released returns parallel to the track 
by gravity. 

ft The entire mechanism is very simple and the 
few parts that compose it are built with an extra 
margin of strength. 

ft Write for the booklet with complete information 
TODAY. 

Muiuf»clur«l far 

The American Valve & Meter Co. 

Cincinnati. U. S. A. 
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U. S. WIND ENGINE 
& PUMP CO. 

22 WATER STREET 
BATAVIA, ILLINOIS 



ENGINEERS 

and Contractors for Railway 
Water Service 



Raitioad Water Columns Steel and Wood Tank Stnictures 
Tanks with Heavy Hoops Pumping Machines of All Kinds 
Tank Fixtures and Valves Semaphores and Switch Stands 
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SNO 




WATl 




CRAl 




WITH 




TELESCOPIC 




OIL ENGINES 




HEAVY 




DUTY 




SEMI-DIESEL 




T. W. SNOW CONSTRUaiON CO. 




CHICAGO 
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Clean the Water Mains 

Supplying Your Tanks 

it Will Save Fuel 
and Laying 
New Lines 



National Water Main clfaninc Co. 

IHCORPORATCD 

50 Church Street New York City 



Use DICKINSON 

mS'^M., c^sT IRON 
CHIMNEYS 




When ordering, state size 
of Stove Pipe, whether for 
ridge or slope roof and 
leDgth above and below roof. 



Paul Dickinson, Inc. '"'g'HicrGo""^ 

REMEMBER ■■ Wt malu Smoke Jack; Vtnlilalor, 
and Cast Iron Buildings also 



ADVERTI S EM EN TS 



Ryerson Friction Saw 



For RAILROAD USE 
'T'HIS SAW hu long b«n 
-"■ knonn as the most efficient 
and rapid machine on the 
market for the cutting of rails, 
beams, angles, channels, tees. 

Iiees, round bars, etc., as well 
as the various special sections 
which are now being employed 
in steel coach o 



We will be pleased 1o send you 
railroad bulletin 9071 giving 
specifications and details. 



Joseph T. Ryerson & Son 



RON STEEL 



BETTER THAN EVER 



Barker Mail Crane 

IT'S ALL IRON AND STEEL 
ITS EASY TO SET UP. IT"S ALWAYS IN ORDER 

IT DELIVERS THE POUCHES 

WE MAKE PROMPT SHIPMENTS 
IF YOU NEED A CRANE SPECIFY "BARKER" 



BARKER MAIL CRANE CO. 

247 5lh Ave. CUNTON, IOWA 
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fVe are now furnishing the 

Protection Brand Roofing 

with Gravel, Sand and Red or Green Slate Surface. 
The 6 inch lap {Patented Nov. 1 8th, '02) makes the 
JOINTS on this roofing the strongest, instead of the 
weakest part. 

Hudson Asphalt Shingles 

Slate Surfaced, Red, Green or Mottled. Furnished in Indi- 
vidual Shingles, size 12^x8 in. and in Strips 10x40 in., 
with 5 shingles to a strip, which greatly reduce the cost of 
nails and labor. 

• 

Send for Samples, They will interest you 

^sl^V^-T Asphalt Ready Roofing Co. 




gn'OOF"! NG 

«ls>ROducts 

TKAOE MARX 



9 Church Street 
New York. N. Y. 



Timber Bridges and Trestles MADE SAFE 

against fire dropped by locomotives and their life 
prolonged by one coat of 

CLAPFS FIRE 
Resisting Paint 

AN INEXPENSIVE MONEY, LIFE 
AND PROPERTY SAVER 

You need such protection 
We have the goods. We >vill ''show you** 

You pay nothing down 

THE CLAPP FIRE RESISTING PAINT CO. 

BRIDGEPORT, CONN. 
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'IJIT'ILL make your buildings safe when sparks fly 

' ' from passing engines. 

AND when the big storms come, they will keep 
■^*- your buildings dry. And after years and years fly 
by, these shingles will be found as serviceable as ever. 



CORTRIGHT METAL ROOFING CO. 

PhU«d«lt>hUi. Pb. Chlcaso. III. 



BabSTt W. Hunt. Jno. J. C»ne Jh. C. Sallsted J>. W. McNwisbcr 

Robert W. Hunt & Co. 

Engineers Inspectors Chemists 

Inspection and Tests 

Structural and Reinforcing Steel and Machinery for 
Bridges, Buildings and Other Structures 
Inspection and Tests 

Cement, Creosoted Blocks, Timbers and Ties 
Rails and Track Materials 

Inspectors permanently located at manu- 
facturing plants 
Supervision of Construction 

General Offices: CHICAGO 

2ZOO Insurance Exchange 
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To CM Brothers 



UMEMBIR /TS WATfttPHOOft 



M«. (A Mb 9m. 



SELF-HEALING 
BRIDGE CEMENT 



A non-hardening, highly elastic, -water-proofing 
shield for live -load structures which tends to 
heal itself where punctured or separated by 
stress. 

Contains nothing detrimental to adjoining layers 
of paper, burlap, or other fabric. 

The first and most efficient material of this char- 
acter ever placed on the marKet. 

Write Dept. 77 for Special Membrane BooKlet. 

TOCH BROTHERS 

Technical and Scientific Paint Makers since 1848 

320 Fifth Ave., ^ew York 
IVorks: New York; London, Eng.; Toronto, Can. 



BATES & ROGERS 

CONSTRUCTION CO. 



148 Engineers Bldg. 

Cleveland 



875 Old Colony Bldg. 

Chicago 



206 Undelle Block 

Spokane 



Civil Engineers 

illllllllllllliillllllllllllllllllllllH^^ 

General Contractors 



Concrete and Foundation Work 
Tunnel Lining, Dams 
Hydro -electric Power Developments 
All Classes of Railroad Construction 



CONTRACTORS for 

Camp Grant 

Cantonment, Rockford, 111. 



p«i 



J 
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'Xhicago Pneumatic" Air Compressor 

GASOUNE OR FUEL OIL DRIVEN 



Is especially adapted for work on bridges and 

buildings where portable outfit is necessary 

HIGH SPEED SELF OILING SELF CONTAINE-D 

DIRECT CONNECTED 

"Chiogo Pneumodc" SimpUte Valve Comprcor. <ire built in over 300 .iie. and 
■tylcalDr operalian by gteam. bctt. ^orl^beEt wjlh idlFr, Ba<°l>nc or iue[ oU ei ' 

liinMr~Dritli>r»d Fan 



Railway Maintenance Engineer 

THE Railway Mainltnanct Engineer is published 
monllily and is a subsidiary of ihal great author- 
ity on all railroad subjects- the Railway Age Gazette. 
The Railway Maintenance Engineer ia the only paper in 
the world devoted exclusively In maintenance of nay 
matters. It is ot vital interest lo Engineers and Divis- 
ion Engineers o( Maintenance of Way; Assistant En- 
gineers in the maintenance of way and construction 
departments: Inspectors; Roadmaslers and Supervisors 
of Traclt; Section, Track, Gang, Bridge and Build- 
ing, Carpenter, Water Service, Mason. Concrete, 
Fencing and Plumbing Foremen; transitmen, inslru- 
mentmen, rodmcn, field engineers, and other officers 
and subordinates of like rank. 

The subscription price of the Railway Mainltnancc En- 
gineer ia only $LO0 a year to any address in North 
America. Send for a free sample copy. 

Simmons-Boardman Publishing Co. 

Nfew York Chicago Cleveland Washington 
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An INDUSTRIAL WORKS 
Convertible Crane Pile Driver 



combines the 
abilities of a 
pile driver it i 
car. It has a ( 

locomotive en 



Industrial Works 

Bay City, Mich. 



WRITE US TODAY FOR OUR SPECIAL 

Club Subscription Proposition 

FOR MEMBERS ONLY of the AMERICAN RAIL- 
WAY BRIDGE and BUILDING ASSOCIATION 

Mr. W. M. CAMP, author ol "Camp'a Notea oa Track" and a membec 
of the A. R. II. & B. A. far laany yeara wrltas laterestiag aod laatruc. 
tlve articles rcgalarly which no man intecested in bridge and bulid- 



RAIIWAYREVIEW 



537 So. Dearborn Si. CHICAGO, ILL. 



